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THE ECONOMIES OF CONCENTRATION. 

If those columns of the daily and weekly press which 
are devoted to a recital of the current news of the 
world are a sure indication of the tastes of the ma- 
jority of readers, the age in which we live must have a 
profound admiration for the element of bigness as 
such, Descriptive writing, whatever may be the sub- 
ject matter, seems never to be so acceptable as when 
it can revel in superlative terms, and apparently the 
highest credentials with which a subject can be 
offered to the reader are that it shall be certified as the 
“longest,” “tallest,” “‘ widest,” ‘‘ heaviest,” or other- 
wise biggest and most superlative thing or event of its 
kind “in the world.” 

How- comes it that mere bulk or bigness should be 
regarded as such a commendable quality, especially in 
the great works of construction which are character- 
istic of the present day’? This is a practical age, and 
we have a way of judging of the value of things on a 
very practical basis. It is not likely that men would 
make the heavy investment of capital which is neces- 
| sary for these mammoth constructions for any but sound 
|} economic reasons. The only bigness that warms the 
heart of the capitalist is that which occurs on the right 
| side of the annual balance sheet, and it is certain that 
| no mere announcement that a projected scheme would 
be bigger than anything of its kind in existence would 
| enlist his active support. 
| Why isit then that the great industrial corporations 





|and the plants which they lay down are steadily in- 
| creasing in size ; why does each successive creation of 
the engineer and architect outstrip the dimensions of 
The answer is to be found in the 
fact that in concentration of material and in concen- 
tration of wealth certain economies can be realized 
which are obtainable in no other way; and it is the 
same considerations of economy that have led to the 
enormous size of our modern constructions and led us 
to plan and build on a scale which our fathers may 
have dreamed of, but never dared to attempt. In- 


| stances of this may be found in every corner of the in- 


dustrial world, and for the purpose of illastration we 
will mention briefly one or two cases from the general 
field of transportation, particularly as it is concerned 
with the transport of freight. 

The railroad companies have found that the larger 
the individual freight car and the more powerful the 
locomotive, the cheaper will be the cost of carrying a 
unit of freight for a unit of distance. The larger the car 
the larger the proportion of paying to non-paying load, 





contraction of face in*l8 
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| than double the coal consumption, at about the same 
| expense for oil, and practically no extra expense for 

labor. We have, accordingly, seen an increase in the 
weight of locomotives from 45 tons, in 1876, to 100 tons 
in 1897, the giant machine of the present day being 
capable of hauling as high as four thousand tons on 
a level grade. 

The increase in the size of ocean steamers, both for 
freight and passenger traffic, is due to the same con- 
siderations of economy, and this is particularly true 
of the huge cargo boats, of which the Pennsylvania, 
illustrated in the present issue, is the latest and 
‘largest. This huge freighter, which has a loaded dis- 
| placement of 23,400 tons, has been built of sach large 
| dimensions because it has been proved that the larger 
| the boat the less per mile does it cost to carry a ton of 
freight. There is every economy to be gained in the 
| operation of one 10,000 ton ship as against two smaller 
ships of 5,000 tons each. The big ship carries not 
| mueh more than half the crew and engineer staff that 
| are necessary toman the two smaller boats, and she 
would show a large economy in coal consumption, the 
latter item in the case of the Pennsylvania amount- 
ing to only 80 tons in twenty-four hours. In dockage 
dues, pilotage and other operating expenses she would 
also show a considerable economy. 

Great as are the dimensions of this ship, they are soon 
to be eclipsed by another marine giant whose keel is 
already laid in the Belfast yard in which the Pennsyl- 
vania was built. When the new ship is launched, it 
will be seen that the Great Eastern has at last been 
exceeded in length, though not in her other dimensions. 
We are reliably informed that the new boat, which is 
being built for the White Star line, will be 705 feet in 
length, or 25 feet longer than the Great Eastern, 70 feet 
lin beam and deep in proportion. She is to exeeed 








|every Atlantic liner, including those now building in 

Germany, in every point of comparison, including that 
of speed. Some time during the year 1899 she will 
probably make her maiden voyage to New York. 
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THE LESSONS OF THE NAVAL MANEUVERS. 

Naval maneuvers, such as have recently been car- 
ried out by a fleet of United States warships under 
Adiniral Bunce, play an important part in the creation of 
amodern navy. The operations are designed to test the 
efficiency of the ships, and the conditions are made to 
approximate as closely as possible to those which will 
exist during a naval war. As a means of determining 
the value of the individual ships the maneuvers are as 
necessary as the contractor's trial trip, perhaps more 
so, and it is certain that the experience which is 
gained during a cruise of several weeks with a squad- 
ron, in every kind of weather and in every kind of ser- 
vice, will bring out good and bad points in a warship 
which could never be learned from a trial trip in shel- 
tered waters. 

At the close of the recent maneuvers Admiral Bunce 
sentin a report to the Navy Department, which speaks 
of the behavior of the ships during the heavy gale 
which overtook the fleet off Cape Hatteras, when, it 
will be remembered, several seamen were injured or car- 
ried overboard by the heavy seas which swept over the 
decks. It was just such astorm as might overtake a 
fleet atany time when it was engaged in active opera- 
tions, and the admiral natarally determined to main- 
tain the fleet formation and give the ships the kind of a 
test they would have to endure in time of war. The re- 
sult is given in the report, and it shows that, while the 
admiral has the highest praise for the seamanship and 
bravery of the officers and men, he is of the opinion 
that certain alterations must be made in at least three 
of the ships before they can be rendered thoroughly 
seaworthy in such a gale as the fleet passed through. 

The changes suggested relate to three ships: the 
battleship Maine, the monitor Amphitrite and the 
cruiser Montgomery. The alterations are all in the 
direction of the removal of top hamper and dead 
weight. The admiral says that the Maine has too 
much superstructure, and suggests that a part of it be 
removed. This was the ship from which several sea- 
men were washed overboard, and from the informa- 
tion at hand it would appear that they were upon the 
main deck when the fatal wave came aboard. Pre- 
sumably the portion of the superstructure which the 
adiniral would have removed is that which is built up 
amidship between the 10 inch gun turrets. It is also 
recommended that the superstructure be removed from 
the Amphitrite, and presumably from the vessels of 
her type, the object of this change being to get rid of 
any obstacle which would tend to bank up the seas 
which roll over the decks of a monitor in stormy 
weather. It is stated that the admiral’s opinion is 
based upon the behavior of the monitor Monadnock 
in the heavy gales which she encountered off Cape 
| Horn during a voyage to the Pacitic coast. He attrib- 
utes her good weatherly qualities to the fact that her 
decks were flush throughout, and that the seas rolled 
harmlessly across them without meeting with any ob- 
struction. The changes suggested for the Montgomery 
are that her heavy armament shall be replaced by 
guns of a lighter caliber, the excessive weight of the 
present battery of nine 5 inch guns causing her to labor 
heavily in rough weather. 

The above recommendations, based upon practical 
experience, and forwarded to the department by an 
officer of such long experience and undoubted ability, 
are of the greatest value, and should be welcomed by 
the Construction Department, where, of necessity, 
theories as to the behavior of warships are so plentiful 
and facts so few. It seems, however, that the com- 
munication of the gallant admiral is having a very 
cold reception, and that the gentlemen of the desk and 
the draughting board are disposed to resent the criti- 
cisms and call in question the judgment of the critic. 
It is complained that he is an officer who insists on 
pushing a fleet through the heaviest weather, with a 
view of thoroughly testing the sea qualities of each 
ship and the seamanship of the officers and men. It 
seems also that he is criticised for insisting that fleet 
formation should be maintained when, had each ship 
been left to make her own way, the chapter of acci- 
dents which included the smashing of one of the 
ship's bulkheads might have been avoided. 

We must confess that it looks to us as though the 
admiral was as clearly in the right as the Construction 
Department is distinctly in the wrong. Our ships are 
not built for show, orto make phenomenal speed under 
specially favorable conditions or to creep cautiously from 
port to port over smooth seas and under favorable skies. 
They are built to withstand just those hard knocks and 
blows to which they were purposely and for the best of 
reasons exposed in the recent ordeal. It may not be 
gratifying to the Construction Department to learn 
that some of its ships have shown more stability and 
endurance upon paper than they do upon the high 
seas; but if such is the case, it is best the department 
should know it. Warship design is largely a matter of 
experiment, and it is no discredit to the naval archi- 
tect if a practical test in all kinds of weather reveals 
details in which his design might be improved. 

The United States have every reason to be proud of 
a navy whose construction has been carried out in the 
brief period of a dozen years. It was an entirely new 
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< of work, for which at the commencement of 
task we possessed but few tools and less experi- 
. We had to manufacture the tools, lay down 
plants, and gain the experience as we proceeded. 
» result has been the creation of a compact and 
nogeneous navy Which in quality is second to none 
the world. We have not been content to follow 
ely in the beaten track of foreign designers, but 
-» introduced many original features which render 
.. .e of our ships the most effective in the world. The 
;..' that the work was new, and that the designs were 
- of them original, rendered it morally certain that 
mistakes would be made; but our ships have 
|. loped only such defects as have appeared from 
'o time in those of other countries, and are insep- 
. from such difficult and experimental work as that 
‘ship construction. If the defects exist, it is best 
the. should be made known. The over-sensitiveness 
to -riticism whieh has been displayed is altogether 
unr .sonable, and indireetly may work much harm to 
the . terest of the navy. 

|) ‘he department is going to diseredit and discour- 
ich practical tests and such frank criticism as are 
eoutained in the report in question, it will be guilty of 
the blindest folly. There is everything to gain by en- 
eourazing the line and staff officers in giving a frank 
expression Of opinion as to the merits or demerits of 
the ships which are turned over totheir care. It wouid 
be absurd, in dispatching a fleet for its annual maneu- 
vers. to tell the officers that their vessels are delicate 
trove to be handled with a gentle touch. There is no- 
thing delieate about aetual war; it is rough from be- 
vinning to end, and the mimic warfare of naval man- 
euvers should represent some of its rough conditions 


if the maneuvers are to have their full practical value 
a TD 


THE BROOKLYN BRIDGE IMPRO 

The trustees of the New York and Brooklyn Bridge 

have received the report of the Board of Expert Engi- 
neers, consisting of Virgil C. Bogue, L. L. Buck and 
George H. Thompson, regarding the feasibility of 
running through ears from the Brooklyn elevated 
and electric railways across the bridge. According to 
the plans submitted by the committee, the surface 
railways will have a single track on each of the present 
roadways. At the Brooklyn end all the west bound 
cars Will go down Washington Street to the roadway 
for west bound traffic, and all east bound cars on the 
other roadway will turn into Fulton Street. Vehicles 
using the roadways will not have to cross any car tracks 
at the bridge entranee. There will be a loop terminal 
with sidings for the ears of the various routes at the New 
York end of the bridge. The cars will stop on the siding 
to load ‘and unload, and will then continue from the sid- 
ingon to the main track and around the loop to the other 
side of the station. The platforms will be at the same 
level as the present platforms for the bridge cars. These 
tracks in the station will be over the present roadway, 
the sides of thestation being altered so as to widen the 
building. For the elevated railroads two of the four 
tracks at each station and one of the stub switching 
tracks at the New York terminal will be given up to 
the through trains. 

At the Brooklyn terminal the Brooklyn Elevated 
will connect with the Kings County elevated rail- 
road, and’ all trains will use the Fulton Street line 
of the latter road, turning off at Tillary Street, 
aud having one track on each side of the elevated yards 
of the bridge railway, thus avoiding all interference 
with the yards. The ears of the elevated railways will 
have to be provided with cable grips and side doors, 
and one ear of each train must be a motor car 
lor switehing at the terminals and for propelling the 
(rain if necessary. It is at present intended that the 
bridge authorities will handle the elevated train during 
its trip over the structure. It is estimated that there 
will be one loeal bridge train to three elevated railway 
(rains, as most of the traffic would consist of through 
passengers. The report has been favorably received 
by the bridge trustees. 

The electric motors for switching the trains in the 
station of the bridge have been found to be very success- 
fui, and, when necessary, the motor cars can propel the 
‘rains over the bridge. All of the tracks in the terminal 
are now in use, and the crowding and confusion which 
resulted from the too severely taxed service is now in a 
kreat measure done away with. It is estimated there 
Will bean annual saving of $10,000 over the use of steam. 


->-<~-> 


THE NEW YORK ELEVATED’S NEW POWER. 
_\t_a meeting of the Executive Committee of the 
board of Directors of the Manhattan Railway Com- 
pany, held on February 16, the General Manager, Mr. 
WV. J. Fransioli, presented a report on the electrical sys- 
‘cn of operating the elevated railroads of Chicago, 
Which he has spent considerable time in investigating. 
| also indorsed the report of the engineers who have 
hoon commissioned to inspect the Chicago roads. The 
“‘ueral Manager's statement was so favorable that by 
‘ Animous aetion the executive committee decided to 
“'\e the same system a practical trial in New York 
‘\\y. The general sentiment seems to indicate that a 
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This company has for a long time been considering 
the advisability of changing their form of motive 
power. It is now operating 1,117 cars by 331 loco- 
motives, but it will be readily seen that this system 
could not possibly be as economical as one in which the 
power was generated at one or two central stations. 
As the mileage of the Manhattan Railway Company is 
not very large, the power can be transmitted by 
electricity without the loss being very great. The 
system which it is proposed to adopt is essentially the 
same as that which has been in successful use at the 
Brooklyn Bridge terminals for a few weeks. 

The Chicago elevated road uses the same system, 
using four car trains with a one and one-half minute 
headway, which is one-half the headway allowed on 
Third Avenue, at a slighter greater speed thar that at 
which the Manhattan trains run, and in Chicago the 
stations are about the same distance apart as in New 
York. Mr. Fransioli finds that the operating expense 
is considerably less than where locomotives are in use. 
In Chicago the motor cars, which haul three cars, are 
also passenger coaches, a motor being placed on each 
truck, the current being taken from a third rail, and 
the operator stands at the controller, which is in a little 
cablike compartment built on the car platform ; but 
in New York this arrangement will be modified by 
placing the motorman just inside the car at the end, 
the controller and other apparatus occupying about 
the space of three seats. Air for brakes is compressed 
by a pump operated by another small motor also under 
the car. 

Mr. Russell Sage, the president of the company, states 
that the electrical system will be tried first on the 
Second Avenue line, where the travel is the lightest, 
and, as the system is extended, it will be applied to the 
other lines. No contracts for the equipment have been 
made as yet, but it is said that one large electrical com- 
pany has been for along time developing a system to 
meet the needs of the elevated lines in New York, so as 
to include power, light and heat for trains, light and 
heat for stations and power for elevators to be con- 
structed at stations. The selection of the system will 
rest with a special committee of Manhattan directors 
composed of Messrs. Gould, Sage and Gallaway. 
Electrical traction is particularly adapted for use on 
elevated roads, owing to the freedom from dust and 
smoke and the comparative noiselessness. The Man- 
hattan Railway Company is certainly to be congratu- 
lated on their new move, and the results cannot fail to 
be satisfactory, both to the public and to the stock- 
holders. 

RECENT PATENT AND TRADE MARK DECISIONS. 


Brush Electric Company v. Western Electric Company 
(U. 8. C. C. A., 7th), 76 Fed., 761. 

Double Carbon Electric Lamps.—In this case the 

Brush patent, No. 219,208, was held not to be void as 
being for afunction or result, but that theclaims are 
not to be construed as covering the are-forming sepa- 
ration of each set of carbons asit begins to burn. The 
claims are limited to the mechanism, of which an essen- 
tial feature is the dissimultaneous initial separation of 
the carbons, and, therefore, it is not infringed by the 
lamp shown in the Scribner patents, No. 418,758, 502,535, 
502,536, in which the initial separation is simultaneous. 
Effect of Interlocutory Decree on a Subsequent Suit. 
—A decree awarding a perpetual injunction in a patent 
suit with the order of reference to a master to ascertain 
the damages is interlocutory and not final, and, there- 
fore, does not operate as an estoppel in a subsequent 
suit. 
Construction of Claims.—When a device designed as 
an improvement in a well advanced art is described as 
having features of construction adopted accomplish 
specific results or mode of operation and the claim of 
the patent is for that device, the features so described 
and covered by the claims cannot be rejected or treated 
as of secondary importance in order to extend the pat- 
ent over other forms or features not described. 


Standard Elevator Company v. Crane Elevator Com- 
pany (U. 8. C. C. A., 7th), 76 Fed., 767. 

Elevators.—The Reynolds patent, No. 436,122, for an 
improvement in means for controlling the operation of 
elevators in which the characteristic feature is the use 
of two cables, the ends of which are attached to the 
car, whereby they counterbalance each other and secure 
substantial steadiness and uniformity of force in the 
movement of the controlling device by the attendant, 
is held to be valid and not anticipated by elevators 
with only a single coil or cable. 

Elevators.—The Reynolds patent, No. 328,614, for 
combinations constituting improvements in hydraulic 
apparatus, construed and held valid and infringed. 
Form of Assignment of Error on Appeals.—In this 
case an assigument of error asserted that the claims of 
two or more patents involved in the suit were valid and 
infringed. While such assignment must in strictness 
be overruled if any one of the claims is valid or in- 
fringed, the court may consider the questions involved 


on the ground that the court on appeal in an equity 
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a decree was made adjudging that the complainant was 
the owner of the patents sued upon, that the claims of 
some of the putents were valid and that the defendants 
had infringed them, and a perpetual injunction was 
granted. It was held on appeul that such decree was 
final upon the matter so adjudicated and, therefore, was 
appealable under section 6 of the act establishing the 
Cireuit Court of Appeals, and that it was not an inter 
locutory decree under the amende4 section 7, Act 
1875, although the decree refers the cause to a master 
for an acecunting of profits. 

Final Appealable Decrees.—A decree may be a final 
appealable one, although, if no appeal be taken, a re- 
hearing or bill of review will be available in the lower 
court. In patent cases on the equity side the primary 
and essential contention relates to the ownership of 
the patent, the validity of the claims, and the infringe- 
ment; and final adjudication in favor of the com 
plainant on this contention is a perpetuai injunction. 
One portion of the decree may be final, and for that 
reason appealable, while the remainder may be inter- 
locutory and not appealable. 

Affirmance of Decree. — There is no power in the 
Court of Appeals to affirm a decree of the lower court, 
and thus give a finality to that decree which it did not 
have when it was entered of record belew. 

Proof of Assignment of Patents.—Certified copies of 
the assignments of patents in the Patent Office is prima 
facie evidence that the original assignments were made 
in terms as shown in the record, that such assignments 
were subscribed as shown, were delivered, the signa- 
tures were genuine, and that the assignor had an 
assignable interest. 

The force of the above points in this case, however, 
is greatly weakened by dissenting opinions. 

BRITISH MINERAL INDUSTRY. 


The report tothe Home Office on the mineral industry 
of the United Kingdom shows that coal mining gave 
employment in 1895 to 687,371 persons above and below 
ground ; that 16,087 persons are employed at iron 
mines, and 30,199 persons at other mineral mines. In 
1895 there were 189,661,362 tons of coal raised, a slight 
advance on the figures for 1894; but the value of the 
product at the mines fell to £57,231,212, from £62,730,- 
179. LIron ore comes next, with 12,615,414 tons raised, 
worth £2,865,709. As with coal, the quantity raised 
was larger than in 1894; the selling value was less. 
Lead ore was of higher value in 1895, althougl 
amount raised was less. Tin ore shows a de 
under both headings. There were 13,266 tons of 

ore raised, with a value of £16,584, as against 6,603 tons 
in 1894, worth £13,573. The increase in the amount 
of coal raised was entirely due to the greater activity 
in the Scotch mines. But in 1894 nearly all the Scotch 
collieries were idle for some months in consequence 
of a strike. 

It is an interesting question how leng the enormous 
drain on our coal mines can go on without exhaust- 
ing the supply, says the London Times. The late 
Professor Jevons, assuming that the average annual 
rate of growth of our coal consumption would be 34< 
per cent, calculated that by 1970 we should have 
exhausted the whole available coal in the country. 
Since 1873, however, the actual output of coal has 
never been as great as it would have been at the 
assumed rate of increase. There are, too, other factors 
in the problem. Sir Robert Giffen has shown that 
for the finer industries, and with improved manual 
skill, a small amount of coal will do the full work which, 
under other conditions, it would need a much larger 
amount to do, so that a shrinkage in our coal supply 
and a decline in our industrial progress will not neces- 
sarily come together. Nor is it certain as yet what 
our coal resources may prove to be. In 1895 there 
were 1,016 fatal accidents in and about the mines and 
quarries of the United Kingdom, causing a loss of 1,198 
lives. There was an increase of 62 in the number of fatal 
accidents and a decrease of 77 in the number of deaths. 
In coal mining ‘falls of ground” cause nearly one- 
half of all the deaths underground. This form of 
accident is to alarge extent preventable by a more 
systematic use of timber for support at the working 
face of the mine. Explosions are also to be set down 
as largely preventable. The men continue to take 
pipes, matches, and appliances for unlocking safety 
lamps into the mines; and there are, the report says, 
mine owners who do not introduce safety lamps where 
they are absolutely needed, and magistrates who per- 
sistently refuse to punish negligence and breach of rule. 
THE Franklin Institute of Philadelphia announces 
the award of the following John Scott Legacy medals 
and premiums: William 8. Burroughs, of St. Louis, 
for his caleulating machine ; Emile Berliner, of Wash- 
ington, for his gramophone ; Edward Brown, of Phila- 
delphia, for improvements in pyrometers; Dr. W. C. 
Roentgen, for his investigation of a new kind of rays; 
Dr. Elisha Gray, for his telautograph ; Pedro G. Salom 





as if the assignment had been distributive or separable, | and Henry G. Morris, of Philadelphia, for their auto- 


mobile vehicle. The Elliott Cresson medal has been 


awarded to Hamilton Y. Castner, of Oldbury, for his 








‘vuilar system will finally be adopted on all of the 
Manhattan Railway Company’s lines. 


cause may reverse the case for an error not assigned. 


Appeal from Decrees in Patent Cases.—In this case ‘electrolytic provess for caustic and bleach, 
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A BAROMETER AND STORM ALARM. 

designed to automatically sound an 
very sudden change in the 
pressure, such as occurs in advance of 
storm, is represented in the accom- 
panying illustration, and has been patented by Wil- 
liam T. Flournoy, of Marionville, Mo. The instru- 
ment is practically a tornado, cyclone and storm indi- 
ted, has been found to give an alarm 
two minutes before the first blasts of the storm 
oceur. In the engraving the main mercury tube is 
represented with a cylindrical bulb at the top, and con- 
near the lower portion of 
its shorter 
member, is a 
secondary 
tube, the con- 
being 


A 


alarm when 


barometer 
there is a 
atmospheric 


any very violent 


ecator, and, as te: 


soTne 


nected with the main tube, 


nection 


of a short tube 
which connects 
with the main 
tube by a very 
small opening. 
As indicated in 
the dotted 
lines, the con- 
necting tube 
may be formed 
into a siphon 
for attaching 
to any ordi- 
nary barome- 
ter. The sec- 
ondary 
may be made 
as large as de- 
sired, its con- 
nection with 
the larger tube 





eet 6 te pm ar, 


- 





to cause the! 

“\ fluid in both 
AND STORM tubes to re- 
main normally | 

of equal or| 

nearly height ordinary changes of the 
weather, but in case of sudden atmospheric change the 
in the connection between the tubes | 
secondary tube as com 


FLOURNOY'S BAROMETER 
ALARM 

equa! in 
small opening 
restricts the movement in the 
pared with that in the main tube. 
the ‘nt of the mereury in the two tubes, when | 
sufficient to indicate an ajproaching storm, is made to 
give alarm, by means of floats in the tubes con- 
nected with wires in an electric circuit, there being on 
and on the other a tongue, by which 
contacts are made, to ring an alarm when the points 
It has been fe ae by experience that the instru- 

larm except in case of a storm 

mereury columns remaining 
no alarm, when the storm is of 


mover 


an 


one wire a fork 
meet. 


ment will not give an ; 
ie 


and giving 


of great violence, 
nearly even 
an ordinary character 
2+: o- o> 

A PIPE PLUGGER AND FLUSHER. 

4 device designed to facilitate the flushing or plug- 
ging of sewer and other pipes is shown in the accom- 
and has patented by 
Brenneman, of Marion, lowa. The device 
has a hollow, bulb-like metallic core, with openings in 
adapted to engaged on the outside by a 
other snitable flexible material, the 
bully being secured on the core by walls 


panying illustration, been 


Clarence B. 
its walis, be 
bulb of robber or 


ends of the 











BRENNEMANS PIPE PLUGGER AND FLUSHER. 


formed of 
protected by a cap 


thicker portions and the outer end being 
One end of the core is connected 
with a source of fluid supply, and fluid forced into the 
core, passing through its side openings, distends the 
flexible bulb. Fig. 1 shows the device with the bulb 
deflated, and Fig. 2 represents the improvement as ap- 
plied, with the balb distended. In the outer end of 
itlet for discharging fluid under pres- 
sure into the sewer pipe, and on the outside of the for- 
ward part ef the flexible bulb is an annular flange 
whieh rests tightly against the inner surface of the 
sewer pipe when pressure is thus applied, making a se- 


the core is an ot 


made by means | 


| object, the 
tube} 


| engagement. 


being such as | 


Such variation in | 


cure joint between the device and the pipe. When | s 
the device is to be used as a plug to seal one end of a 
pipe, the opening at the outer end of the core is closed 
by suitable means previous to insertion in the pipe. 
The device may also be used for various other pur- 
poses, as the closing and sealing of bottles and other 
receptacles. 


- — + oe - 
AN IMPROVED WRENCH. 

The illustration represents a simple and efficient 
wrench which may be quickly and easily adjusted to a 
nut of any size and its jaws firmly locked in adjusted 
position. It has been patented by William Vessey, of 
Ne. 210 Water Street, Sandusky, O. 
The small figure is a longitudinal 
sectional view. A sleeve, open at its 
front end, slides on the shank back 
of the movable jaw, and the latter is 
connected with the sleeve by an arm, 
the connection being made by a pin, 
while beyond this arm the end of a 
lever is pivoted in the upper portion of 
the sleeve, the lever having on its 
under face teeth adapted to engage the 
teeth on the shank of the wrench. A 
spring connects the lever with the front 
portion of the arm connected with the 
movable jaw, and hinged to this 
spring is a wedge adapted to enter the space between 
|the arm and the lever. When the spring and wedge 
are moved outward, the movable jaw may be readily 
moved along the shank in either direction, but when 
the jawshave been brought into engagement with an 
lever is carried down until its teeth 
engage those of the shank, the wedge at the same time 
‘entering the space between the arm of the sliding jaw 
and the outer end of the lever, forming a firm locking 
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Remarkable Long Ballroad Record, 

A special train from Chicago over the Chicago, Bur- 
lington and Quincy and the Burlington and Missouri 
Railroads reached Denver at 3:52 A. M. February 16, 
| having traveled 1,026 miles in eighteen hours and fifty- 
two minutes. This journey goes into history as the 
greatest railroad feat ever accomplished. 

On straight stretches of track the train covered more 
|than sixty miles an hour. The mountain climb from 
| Akron, Col., to Denver, 118 miles, was made in 124 min- 
‘utes, the train running .an even mile a minute much 
|of the distance. 

The train making this run was chartered by Henry 
| J. Mayham, a broker of Denver. His son, William B., 
| was dangerously ill, and Mr. Mayham imade a desper- 
| ate, though unsuccessful, effort to reach Denver before 
| the young man’s death. The Burlington officials 
agreed to take him to Denver from Chicago in twenty- 
| four hours. They cut down their own estimate five 
| hours. 

The following table gives a complete record of the 
Burlington special’s fast trip from Chicago to Den- 
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ver : 
Time of 
Time of running, 
Miles, Station. departure. minutes. 
GRD . sc cscecves 98664 ese ° on 
206 Burlington. .. 1:51 P. M. 231 
BOD, ... \GRUMEEBBiacdeceencss cévecciepeseds 2:37 P. M. 27 
2N2 Ottumwa 3:18 P. M. 318 
306 ae. Pe 3:47 P. M. T 
Pcetbtéhibecapes cee nnceeese 4:22 P. M. sR 
Ge oe WE on dndendces occcnegigecsens 5:26 P. M. 446 
Ee eee 6:20 P. M. 507 
42.... Pacific Junction 7:07 P. M. 7 
i eae ee 8:14 P. M. 614 
Conc san cesveds abvceeessspoct 10:04 P. M. ™ 
TER sek PEED onc ccuccosepucenase . 11:24 P. M. S04 
785 cw cesses Ucbedass .. + 19:15 A. M, 955 
Oe BES chnsuidsttiecs bu bées 1:48 A. M. 1,008 
SE ele Oe aitatinnc<cadstnaienmaneuneh 2:14 A. M. 1,084 
Sas. v0 canatde ‘eckdisiiell 3:02 A. M. 1,082 
1,026. ... Denver (arrived) 3:2 A. M. 1,12 
* Central time. + Mountain time. 
To realize what such a flying trip means, it might be 
well to compare the run with some of the long railroad 


runs that are looked upon as record makers. 

The New York Central and Hudson River Railroad 
claimed to hold the record until recently, with the trial 
trip made from New York to Buffalo on September 14, 
1891. The train consisted of an engine and two Wagner 
palace cars and a Central private car, and weighed 
altogether about 460,000 pounds. 

The run from New York to Albany, 143 miles, was 
made without a stop in 140 minutes ; that of 148 miles 
from Albany to Syracuse in 146 minutes, and that from 
Syracuse to East Buffalo, 146 miles, in 147 minutes 34 
seconds. 

Including the stops, the whole time of the trip was 
4394¢ minutes and the distance 43614 wiles, or a trifle 
less than 60 milesan hour. Since then this road made 
a new record, on September 11, 1895, when, with a 
train weighing 361,000 pounds, the same run was made 
in 6 hours 51 minutes and 56 seconds, at an wa 
speed of 63°54 miles an hour. 

The Lake Shore and Michigan Southern Railroad 
claims to have beaten this on October 24, 1895, with a 
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special run from Chicago to Buffalo, a distance of 510°1 
miles, with a train weighing 304,500 pounds. 

The trip was divided into five stages, and the first, of 
87°4 miles, was made at the rate of 61°38 miles an hour ; 
the second, of 133°4 miles, at the rate of 64°24 miles an 
hour; the third, of 107°8 miles, at 60°96 miles an hour; 
the fourth, of 95°5 miles, at 66°99 miles an hour; and 
the fifth, of 86 miles, at an average rate of 72°91 miles an 
hour. The total distance was covered in 8 hours, 1 
minute and 7 seconds, actual time from station to sta- 
tion, which gave an average speed, including stops, of 
63°61 miles an hour. 

Remarkable as these results were, it would not be 





VESSEY’S WRENCH. 


fair to compare them with a run of twice the distance 
of the longest of them, for as distances increase, the 
difficulties of making high speed also increase. Grades, 
adverse winds, bad pieces of track, and all the other 
elements which work against high continued speeds 
multiply usually in a sort of geometrical progression to 
make difficulties. 

To give some idea of this, the greatest runs which 
the New York Central and Hudson River Railroad has 
recorded for trips across the continent will offer a fair 
basis of comparison. 

The fastest of these was one with the China and 
Japan mails from Vancouver to New York by way of 
the Canadian Pacific, the Rome, Watertown and 
Ogdensburg and the New York Central and Hudson 
River roads. 

The distance traveled was 3,212 miles, and the time 
was 3 days, 12 hours and 42 minutes, or an average speed 
of 37°9 miles an hour. 

a oe oe 
A VERY CONVENIENT FAUCET. 

A faucet with which one may, by one movement of 
its plunger head, draw either hot or cold or warm water, 
and readily lock the faucet open in the desired position, 
is shown in the accompanying illustration, and has been 
patented by George T. Kenly, of Lake Montebello, 
Baltimore, Md. The cylindrical valve or piston of the 
faucet has opposite arc-shaped longitudinal delivery 
channels, as indicated in the small figure, to afford 
water communication between its upper and lower 
ends, and the piston is kept normally at the top, or in 
closed position, by a coiled spring, as shown in the 
broken-away portion of the main view. The other 
three figures show the position of the valve when it is 
depressed as 
necessary in 
drawing either 
hot or warm 
or cold water. 
To hold the 
piston or valve 
open, that the 
water may run 
without the 
valve being 
held down by 
hand, a series 
of pivoted 
bails of differ- 
ent lengths 
are arranged 
to be moved 
into engage- 
ment with the 
top of the 
plunger. The 
faucet may be 
fitted in the 
floor and work- 
ed by foot pressure, if desired, leaving the top of the 
basin free. It has also been patented in Canada and 
many foreign countries. 

——— --- _ ~®+ Ore 

AN appeal is being made to the men of wealth in 
America to provide a suitable building for the societies 
composing the Scientific Alliance of New York. The 
combined membership of these societies is now over 
one thousand. Nearly all of them issue valuable pub- 
lications ; several of them possess important libraries 
and growing collections of specimens, and all are 
actively engaged in promoting original research. Bur- 
lington House partly provides for London scientific 
societies, but there is no building of like character in 
New York, though it is hoped that one will be provided 
by the enlightened liberality of private citizens. 





KENLY’S FAUCET. 
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\PENING OF THE NEW YORK CENTRAL FOUR TRACK 
DRAWBRIDGE AND VIADUCT IN NEW YORK CITY. 
In the early hours of Monday, February 15, connec- 
ion was made at each end of the magnificent viaduet 
vhich will heneeforth carry the heavy traffic that 
nters New York by way of the New York Central and 
‘udson River Railroad. Our readers are doubtless 
.ware that the New York Central is the only railroad 
mnpany that possesses a terminus on Manhattan 
sland. In addition to carrying the heavy through 
ssenger traffic which the vast Vanderbilt system 
ngs to the metropolis, the lines of the company ac- 
»modate the large express and suburban traffic of 
New York, New Haven & Hartford Railroad, as 
| as the heavy suburban travel on what is known as 
Harlem road. The New Haven and the Harlem 
ns eonverge near Mount Vernon, and at Mott 
en their number is swelled by the traffic of the 
» line, which, turning in from the Hudson River at 
yten Duyvil, joins the Harlem branch at Mott 
ven to the north of the Harlem River. To accommo- 
all these trains there was formerly a low level two- 
k bridge across the river, which contained a center 
i drawspan, supplemented by a hinged lifting 
lve. For several blocks north and for a shorter dis- 
»south of the Harlem River the tracks ran at 
t grade, and this necessitated low level crossings, 
i, seriously interfered with traffic on important 
thoroughfares in Mott Haven. The Harlem River, 
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THE CURVE FROM HARLEM RIVER TO PARK AVENUE. 


track trestles, one on each of the old tracks, for the 
purpose of carrying the trains from the high level at 


| use during the erection of the new drawspan and the 
two fixed spans which were to constitute the new cross 


iver, is a legal waterway, and the small head room| which the tracks leave the Park Avenue tunnel at ing. It was also necessary to erect 9 large number of 











THE VIADUCT AND TEMPORARY TRACKS NORTH FROM ONE HUNDRED AND TENTH STREET STATION. 


beneath the drawspans necessitated frequent openings, 
which were a constant interruption to traffic both on 
rail and river. Nor was this all. On the south side of 
the river the tracks ran through the center of Park 
\venue in a eat of varying depth, which necessitated 
blocking off the through vehicular traffic on streets 
which in common with this section of Park Avenue 
had developed a considerable amount of traffic in the 
later years of the city’s growth. From this it will be 
seen that the old arrangement was a constant source of 
delay and annoyance to traffic, whether on the rail, the 
river, or the streets. 

The remedy adopted was worthy of the traditions of 
the New York Central Railroad. It was decided to 
build a high level, four track steel viaduet over two 
niles in length through the district in question, and 
span the Harlein with a massive four track drawbridge, 
which should give two clear openings of 100 feet each 
lor the passage of the larger vessels and provide when 
closed a sufficient headway for smaller craft to pass 
inder. This would abolish the street grade crossings 
ind leave the whole width of Park Avenue, for the dis- 
‘ance affected, free of all obstructions except the three 
‘ines of columns which carried the viaduct. 

Now this work as projected involved the construc 
‘ion of the heaviest drawbridge in the world and over 

nile of massive viaduct, at a total outlay of $3,000,000 

\ large and costly undertaking ; but the difficulty of 
‘he work was greatly increased by the fact that it was 
‘ecessary to carry out the whole of it without interfer- 
‘iz with the traffic of a great four track railroad or the 
waterborne traffic of an important waterway. No 
‘reater tribute could be paid to the skill of Col. Katté, 
the chief engineer of the railroad, and his corps of 
ssistants than is given by the fact that this was done 
vithout a single interruption that could be charged to 
‘he plans of reeonstruction. 

The temporary work consisted in building two two- 


Ninety-eighth Street down to the grade of the old 
tracks at about One Hundred and Fifteenth Street, and 
it was also necessary to build a temporary crossing over 
the Harlem River to the west of the existing bridge for 


| temporary trusses above the depressed tracks to assist 
|in carrying the floor of the viaduct during construe 
tion. 
| The viaduct is carried upon three rows of latticed 
| columns, the outer row being built on the line of the 
old retaining walls of the cut and the center row stand 
| ing on the center line of the old roadbed. The flooring 
| which is of the well known open box girder type, com 
| monly known as trough flooring, used by the company 
| on its bridges, is carried by three rows of longitudinal 
plate girders, which are generally 7 feet 2 inches deep 
| witha 34 inch web for the outside girders and a ”%& web 
| for the center row. The trussed flooring is riveted to 
ithe plate girders, the ‘‘ troughs” or channels ranning, 
of course, across the bridge, and the raiis are fastened 
| with clips directly to the flooring, insulating material 
| being interposed between the rail base and the metal 
to deaden the sound. The columns are spaced 65 feet 
| between centers longitudinally and 28 feet between cen 
| ters measured across the viaduct, the total width of the 


| 
floor being 56 feet. Lateral stiffness is provided by a 


transverse lattice girder at each set of columns, and the 
| whole structure is further stiffened by the method of 
| attaching the flooring to the girders and by deep knee 
braces at the tops of the columna 

| The erection of the viaduct as far north as On 
Hundred and Fifteenth Street presented no special 
difficulties, the foundations being built and the columns 
rth 





set up on the site of the abandoned tracks; but n 
from One Hundred and Fifteenth Street the trains had 
to run over the old tracks, and while the outer row of 
columns could be built on the site of the side wails 
there was no room for the erection of the center row o 
columns. In order to carry the center girders, tem 
porary wooden trusses were thrown across the tracks 
the ends of the trusses being carried by the side walls 
of the cut, or, where the tracks were at street grade 
by wooden piers. The arrangement is clearly shown 
in the accompanying woodcut. These trusses alon 








TEMPORARY TRUSSES UNDER THE VIADUCT—OLD TRACK# BELOW. 


THE NEW YORK CENTRAL FOUR 


TRACK STEEL VIADUCT, NEW YORK. 
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were i 


heneath the viaduet for a distance of several thousand | the illustration it will be seen that the engines are| being respectively 26 ft. 34 in. and 30 ft. 10% in. 
made strong enough to earry one-| housed upon a platform which is built in the central |drawspan is 400 ft. long over all and 389 ft. between 
end pins. Its breadth from center to center of out- 


feet and had to be 


half the weight of the floor and the traffic 
the depressed tracks are abandoned, the steel columns 


will be put in place bet ween 
the trusses removed 

The great 400 foot four t 
Hark thi River j 
work. and taken with the two 
fixed spans to the north of 
the draw, it forms one of the 
specimens of 


York 


City It ean well be under 


handsomest 


bridge design in New 


stood that to provide a stable 


and perfectly level platform 


upon which this great mass 
of 2.500 tons should rotate 
ealled for specially heavy 


foundations he center pier 


rests upon 700 piles, which 
I 


were driven to a depth of 54 
feet below high water, the 
distance between centers be 
ing 244 feet The piles were 
eut off to one level and 1,200 
yards of econerete were filled 
in between them and finished 
off flush with their heads. 
Upon this was placed t¢ feet 
of timber grillage, the surface 
of the latter being below high 
water and forming the foun 
dation for the masoury work 
of the pier. This is built in 
an annular form and consists 
of a central portion heneath 
the central pivot and ap outer 
circular wall beneath the roll 
ers, the two portions being 


tied towether with six radial 


walis 
The weight of the draw is 
carried upon two neen 


strong 


trie drums which are 
ly braced together and are 
respectively 4 and 4 feet 
in diameter, the inner drum 
being 5 feet 11 ; inches deep 
inches deep 
been transferred directiv to t 
chord 
tion of weight on the rollers 
order to give 


massive distributing girders, 


if the great weight of the draw had | great strength and solidity. The use of the trough 


it would have brought too great a concentra 
at certain points, and in 
an even distribution of weight, eight| form of truss. 


. large souree of expense, as they were placed |shafting from the turning engines. By reference to/| long and the river span 185 ft. 44¢ in. long, their depths 


Now that | tower over the pivot pier. 


The trusses, both of the draw and the fixed spans, |side trusses is 58 ft. 6 in. 
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The 


Between these trusses 


each pair of trusses and/are of the Pratt type, with subdivided panels. The/are two clear ways, each 26 ft. wide, and each 


trough flooring of which 


we spoke in the descrip-| carrying two tracks. 


At the center of the draw- 


rack drawspan over the | tion of the viaduct is used on all three spans, and the| bridge the trusses are 64 ft. deep center to center 








the most striking feature of the whole | effect, as may be judged from the portal view of the!and at the ends 25 ft. deep. 








WEST ABUTMENT OF THE HARLEM RIVER BRIDGE. 








Limitations of space 
forbid any detailed reference 
to the size of the members in 
the drawspan, but it may be 
mentioned that the steel pin 
in the center truss at the 
pivot pier is 12 inches diame- 
ter, and that the eight ten- 
sion members extending from 
the top of the tower to the 
hips of this truss represent 
amass of metal whose cross 
section is nearly a square foot 
of steel. 

In addition to the massive 
bridge work, which of course 
forms by far the heaviest and 
most costly portion of the 
work, it has been necessary 
to make extensive changes in 
the platforms and general 
accommodation of the three 
stations which are affected by 
the alterations. These oceur 
at One Hundred and Tenth 
Street, One Hundred and 
Twenty-fifth Street and at 
Mott Haven. It has been 
necessary in every case to 
raise the platforms to the 
level of the new tracks, and 
we present illustrations of 
the viaduct at One Hundred 
and Twenty-fifth Street 
showing how the problem 
has been worked out at this 
point. It will be seen sat 
the waiting rooms, ticket 
offices, ete., have been built 
at street grade and beneath 
the floor of the main viaduct. 


and the outer 5 feet 10 | drawspan, is to give the bridge an appearance of | The two interior express tracks are located, as usual, on 
each side of the central longitudinal girder. The spaces 


he drums by the bottom | flooring necessitated the substitution of a deep plate| between these tracks and the outside girders are 


nearly 6 feet deep, were 





bottom chord on all three spans in place of the eye-| taken up by two platforms 15'¢ feet wide, which do 
| bars or shallow box chords which are usual in this | duty for all four tracks. To carry the local tracks it 
The plate flooring brings a bending| has been necessary to widen the viaduct to 82 feet, 
strain upon the bottom chord between the panel points, | build an outer line of girders 12 feet from the main 


placed across the druims at right angles to the center|to resist which the bottom chord was given that| viaduct, and support it by transverse plate girders, 


line of the bridge and the 


‘ 


them by four raising girders, 
dinally ander the middle truss and one under each of 


the side trusses. There are 
72 cast stee! re llers beneath 
each drum, the outer set 
being 24 inches and the 
inner set 20;, inches in 
liameter, the faces being 

inches wide in both 
Cases There is a cast steel 
center 
which 


collar 


pivot provided, 


carries a LASSI VE 
to which the radial 
struts which keep the 
drums and rollers in their 
trne path are attached 
No weight is carried by the 
center pin. The cast steel 
rack with whieh the me 
chanism for turning the 
drum engages is of 4, inch 
pitch and has a 10 ine 
turning the 
' 


face For 
lraw a duplicate set of en 
gines and Loilers is pro 
vy ded one set 6OT iy being 
ordinarily in use The 
engines, which have evlin 
ders 10 inches in diameter 


by 7 inches stroke, were 
made by Edwards & Com 
pany, of New York 

In order to prevent ham 
mering by the free or un 
loaded end when a train 
enters the drawspan, pro 
vision is made for trans 
erring about 20 tone of 
he weiwht tothe end piers. 
This is done by Means of 
a powerfal system of levers 
acting on the principle of 
a toggle joint, which are 
carried at the ends of the 


draw and operated by 


load was transferred to| 
handsome structure. 
Of the two fixed spans, the shore span is 131 ft. 414 in. 


two extending longitu 











AUXILIARY GIRDERS FOR CARRYING LOCAL TRACKS AT ONE HUNDRED AND TWENTY-FIFTH STREET STATION. 


THE NEW YORK CENTRAL FOUR TRACK STEEL VIADUCT NEW YORK. 


noticeable depth which is a striking feature of this| whose outer ends are carried by columns located on 
the curb of the sidewalks. 
The steel viaducts were built by the Elmira Bridge 


Company and the New 
Jersey Iron and Steel Com- 
pany, at a contract price 
of $1,500,000. The Harlem 
River crossing, of which 
the drawspan and two 
fixed spans were built by 
the King Bridge Com- 
pany, of Cleveland, O.., 
cost, with ite foundations, 
$1,000,000. The work at 
Mott Haven cost $500,000, 
the masonry work of the 
viaduct piers $100,000, the 
temporary tracks $100,000, 
making a total cost for the 
whole undertaking of over 
$3,000,000. 

We are indebted for our 
information to the courtesy 
of Mr. Walter Katté, chief 
engineer of the New York 
Central, and to Mr. George 
E. Gifford, C.E., the East- 
ern representative of the 
King Bridge Company. 

— - eee— ——- 

A MACHINERY exhibi- 
tion will be held in Mu- 
nich, Bavaria, from June 
1 to October 10, 1898, to 
which manufacturers of 
motors and machine tools 
of all countries are invited. 
The General Industrial 
Association of Munich cele- 
brates by this exposition 
its fiftieth jubilee, and will 
have the co-operation of 
the Polytechnic Associa- 
tion and also the patron- 
age of Prince Luitpold, 
Regent of Bavaria. 
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Science Notes, 

Dr. Nansen, the Arctic explorer, delivered a lecture 
, Christiania on January 27, in the course of which he 
aid that the best course to take to get to the North 
‘ole was from Behring Sea toward the north-northeast, 
vterward drifting with the ice current, which would 
» certain to lead to Greenland. 

It has recently been discovered that iodine exists in 
ymbination in the human body. It oceurs in the 
yroid gland, and may be concerned as the essential 
omieal substance in the internal secretion of that 
ind. The proof of the occurrence of iodine in the 

ng structure of animals is of great scientific interest 

| importance, says Knowledge, and is the most 

iarkable discovery made by chemical physiology 

some time. 

he technieal library of the late Eckley B. Coxe has 

» given by his widow to Lehigh University, and 

constitute an important addition to the equipment 

hat institution, says the Electrical Review. The 
iry numbers about 8,000 volumes, and comprises 

, the complete library of Julius Weisbach, whose 
po pil Mr. Coxe was in Freiberg, and whose work on 
niechanies Mr. Coxe translated into English. A fine 
vil painting of Weisbach accompanies the library. 

br. E. Oddone has recently examined the seismic 
record of Liguria during the last century (1796-1895), in 
ord: to determine whether the frequency of earth- 
quakes in that district is subject to any periodic laws, 

\. Nature. The record is a non-instrumental one, 
and the results derived from it have not therefore the 
«ii. Value as those obtained from a seismometric cata- 
lozue. Dr. Oddone shows that the supposed nocturnal 
pr-valenee of earthquakes is here inseusible, but there 
isa daily period with its maximum between 6 and 7 
\. M. The two halves of the century do not exhibit 
the same distribution of earthquakes throughout the 
year, and in the latter half (during which the record is 
most complete) earthquakes are equally numerous in 
the summer and winter months. They are less fre- 
quent during years of maximum solar activity, and 
vice versa, so that there appears to be a period of 
eleven years, and possibly also one of about twice this 
length. 

It is not generally known that in chemical analyses 
different results, in many eases, are obtained by differ- 
ent chemists from the same substance. Thus, accord- 
ing to a paper read by F. P. Dewey, of Washington, 
D. C., before the American Institute of Mining Engi- 
neers, this fact was illustrated, notably in a case of 
examination of gold and silver in copper materials—a 
case in which there were twenty-six results by twenty 
chemists, working by two main methods, each by a 
single chemist, varying from 135°38 to 122°88, and aver- 
aging 12794 ounees per ton, the extreme variation 
being 12°5 ounees per ton, or 9°77 per cent of the aver- 
age determination. In the silver assay of the copper 
borings, nine chemists’ reports by the scorification 
iuethod averaged results varying from 164°35 to 154°40, 
the rate per ton running some 159°36 ounces, thus show- 
ing an extreme variation of 9°95 ounces per ton, or 6°24 
per cent of the average. Further, fifteen chemists’ 
reports of sixteen results by combined wet and scorifi- 
cation methods varied from 161°40 to 148°50, averaging 
196-48 ounces per ton, the extreme variation being 139 
ounces per ton, or 8°88 per cent of the average. Sum- 
ining up, there are thus shown twenty-six determina- 
tions by twenty chemists, working by three methods, 
ranging from 164°35 to 148°5, and averaging 157°67 ounces 
per ton, the extreme variation being 15°85 ounces per 
ton, or 10°05 per cent of the average determination. 

Some experiments with Roentgen radiation have 
recently been carried out by Prof. Threlfall and Mr. 
Pollock. Some particulars of these were given at a 
recent meeting of the Physical Society, says the Engi- 
neer. The authors deseribe a form of Crookes tube 
which, while it can be made by anyone capable of the 
ost elementary glass blowing, gives a plentiful sup- 
ply of Roentgen rays. The results of their experiments 
are summed up as follows: 1. The Roentgen radiation 
(oes not consist in the projection of gaseous matter ; 
or, if it does, the amount of such matter involved is 
extraordinarily small, 2. The Roentgen tadiation does 
ot consist in the projection of ether streams having a 
‘locity above a couple of hundred meters per second ; 
‘his is true, whether the radiation takes place in air or 
in benzine, 3%. The properties of the ether regarded as 
(determining the velocity of electromagnetic waves are 
ot greatly changed—i. e., not at all within our experi- 
'uental limits—by the Roentgen radiation; and this 
‘pplies alike to the ether in air and in benzine. 4. A 
selenium eell composed of platinum electrodes and 
highly purified selenium is affected by Roentgen radi- 
«tlon to an extent which is comparable with the effect 
produced by diffused daylight. 5. No permanent or 
‘eporary electromotive force is set up in a selenium 
cell by the Roentgen radiation. The authors have 


‘ome to the first conclusion by exposing an exhausted 
‘ube placed in parallel with a spark gap, so adjusted 
that the spark just passes over the gap rather than 
‘hrough the tube, to the Roentgen radiation. They 
lind that a vacuum tube in parallel with a spark gap is 
very sensitive to changes in pressure within the tube. 





The Stevens Institute Celebration, 

The twenty-fifth anniversary of the founding of 
Stevens Institute was inaugurated on the evening of 
February 18 by a dinner at the Hotel Waldorf. There 
were present a large number of invited guests, Ex- 
Mayor Hewitt was introduced as the first speaker. 

““T suppose I am the only one in this room, if not 
in the country.” he said, ** who has seen all the mem- 
bers of the Stevens family, from the head of the 
family of revolutionary fame down to his grand- 
children and great-grandchildren of the present day. 
This may seem a strange statement, but when I was 
five years old I was standing at the foot of Jay 
Street with my father when I saw a steamboat going 
up the Hudson River. I asked my father whose it was, 
and he took me across the river to Hoboken and intro- 
duced me to John Stevens, the owner, then 83 years 
old. Mr. Stevens was in possession of all his faculties 
and interested in all my father had to say to him. 
John Stevens saw the first engine ever set up in this 
country. It was brought here from England, but Mr. 
Stevens built the first engine in this country, and it 
was placed in a steamboat which traversed a route 
from Belleville to New York nine years before Fulton 
launched the Clermont and started it on the Hudson. 
I traveled on this ferry, and John Stevens was on the 
boat. 

““My next recollection of the Stevens family was 
when I was a student at Columbia College, then away 
down town. We played baseball then. It was the 
only game we had, and not such a detriment to a 
college as it is to-day. We lost most of our baseballs 
by knocking them over into the yard of a house in 
Barclay Street. One day, when we were short and 
could not get any baseballs, I was appointed a com- 
mittee of one to visit the house and ask for some. A 
gentleman appeared in answer to my question, and, 
producing a basket containing twenty-five or thirty 
baseballs, asked me if they were ours. I said I sup- 
posed they were. ‘ Well,’ he said, ‘every one of those 
balls has broken a window in my house. You may 
take them, and when you have all the windows in my 
music room broken come over to Hoboken and there 
you shall have a fair field.’ That man was the greatest 
mechanical engineer, the greatest naval engineer, the 
greatest railroad engineer which the nineteenth cen- 
tury has produced—Robert L. Stevens. [Cheers. | 

** In 1846 Edwin Stevens came to me and asked me to 
make him 2,000 tons of steel rails. Material was so 
enormously high priced in those days that it was 
impossible to import the rails from abroad. My 
friend, Mr. Carnegie, will lick his chops when I 
tell him what the price was. [Laughter.] Mr. Stevens 
told me he would pay the lowest price quoted in the 
foreign market, with the duty included, which 
amounted to $90 a ton, and at the latest quotations 
whispered to me by my friend Carnegie, 10,000 tons 
ean be bought for this amount to-day. John, Robert, 
and Edwin Stevens worked as one man, and attended 
personally and minutely to everything they did, and 
there was—I say this for the benefit of you young men 
—never a quarrel of any sort between them. 

‘*One has to go back as I do, when there were no 
steamboats, no steamships, no railways, no telephones, 
no telegraph, when this State beyond the Mohawk 
Valley was not traversed, and when this great empire 
was a wilderness, to appreciate what the Stevens 
family has done for this country. You gentlemen are 
reaping the fruits of what they have sown. You will 
attend to your business, try to make money and suc- 
ceed in life, but try and do so as the Stevenses did, by 
throwing sunshine into the lives of everybody they 
came in contact with. I know the Stevens family for 
sixty years, and there never was a strike in any of the 
industries controlled by the Stevenses. The heads of 
the family knew personally every one of their work- 
men, from the highest to the lowest, and could call 
every one by his first name.” 

After the conclusion of Mr. Hewitt’s speech, which 
was received with applause, President Morton, of 
Stevens Institute, read a poem and Mr. Carnegie then 
made a speech. He was followed by Commodore Mel- 
ville and President Morton, who also made addresses. 


-_o,\> 


The Scientific American, 

The ScrENTIFIC AMERICAN, says the Collegian, fills 
the requirements and demands of those who desire in- 
formation concerning inventive and applied science. 
The discussions on problems of electrical transmission 
and of carriages without horses have economic as well 
as scientific aspects. The descriptions of inventions 
are graphic and lucid, and in keeping with the genius 
of the age. The table of the thoughtful and inquiring 
and inquiring reader must contain this periodical. 

The Williamette Collegian reflects the opinion of a 
large number of educational institutions who are regu- 
lar subseribers of this paper and other of our publica- 
tions. ‘‘ Experimental Science ” is in general use in col- 
leges asa work of reference. 








SAEKKINGEN, in Baden, will erect a monument to 
Scheffel, the student poet whose ‘Tompeter von Siak- 


kingen ” made the town famous. 
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Archeological News, 

After ten years of antagonism, Flinders Petrie has 
become reconciled with the Egypt Exploration Fund 
Society, accepted a place on its committee, and is going 
to work under its auspices. He declined, at a recent 
meeting, to disclose the scene of his next excavations, 
but it will be in a hitherto untouched region and con- 
nected with the period of the Libyan invasion that 
took place three thousand years before the Christian 
era. 

In the Architectural Record for the quarter ending 
March 31, 1897, is a very interesting article by Prof. 
W. H. Goodyear on “Constructive Asymmetry in 
Medieval Italian Churehes.” This article is possibly 
even of more interest than those which have preceded 
it. It is accompanied by a number of careful ground 
plans and sections of Italian churches and cathedrals. 
These plans and sections are the result of the Brookiyn 
Institute Survey, led by Mr Good year, and show an 
enormous amount of jabor, and archmological know- 
ledge of a high order. It is gratifying to note that Mr. 
Goodyear’s researches are being widely known and 
recognized. 

At a special meeting of the Archeological Institute 
of America, held in New York City, on Saturday, Janu- 
ary 30, says Architecture and Building, Prof. John 
Williams White, of Harvard University, was chosen 
president in place of President Seth Low, resigned. 
The scheme for a joint publication presented by the 
managing committees of the schools of classical studies 
at Athens and in Rome was approved in general. The 
new publication will be issued as a continuation of the 
present series of the American Journal of Archeology, 
which has been edited and published for eleven years 
by Profs. Frothingham and Marquand, of Priaceton. 
The editor-in-chief is to be Prof. John H. Wright, of 
Harvard. The initial number of the new publication 
will be the first report of the School of Classical Studies 
in Rome, by Prof. Hale, of Chicago University. 

In the Prussian budget a sum of 500,000 marks is pro- 
vided as an installment toward the cost of erecting a 
new museum in Berlin, which is estimated at 5,850,000 
marks. The site selected is the worthern part of the 
island on which the royal palace, the National Gallery, 
the old museum and various other buildings now stand. 
The need of an additional museuw is manifest to every 
stranger who visits Berlin. The accumulation of works 
of art has long outgrown the accommodation provided 
in the two museums which were completed in 1840. In 
consequence of the limited space the sculpture from 
Pergamus cannot be properly exhibited. Many other 
exainples of ancient art may also be said to be en 
tombed, for they are deposited in places which are only 
dimly lighted. The quantity of Renaissance sculpture 
is likewise an embarrassment to the curators. As in no 
other city are so many earnest students of art to be 
found, it is time some facilities should be allowed to 
them in their pursuit of knowiedge. 

Ata recent meeting of the Royal Botanic Society, 
the secretary, Mr. J. B. Sowerby, showed stems of the 
Egyptian papyrus, from the plant growing in the Vic 
toria water lily tank at the gardens, which has this 
year attained extraordinary dimensions, forming a 
clump 7 feet in diameter, with stems 14 feet long and 
24 inches at the base. From the white pith of which 
the stems are composed the ancient Egyptians made a 
paper remarkable for its durability—simply slicing the 
pith up into flat strips and laying them side by side 
until a sufficient length was obtained. Under pressure 
the pieces adhered together, forming a_ perfectly 
smooth, even sheet, which couid be written upon and 
rolled up without further preparation. He compared 
paper made in this way, from plants grown in the gar 
dens, with a fragment taken from an Egyptian tomb, 
and, according to Dr. Birch, at least three thousand 
years old. The only difference between the two was 
the darker color of the older specimen. Majer Cotton 
said the plant, though once abundant, was now extinct 
in lower Egypt. 

In a recent issue of the London Times some interest- 
ing matters are stated regarding the work in Philw 
The island is being cleared of debris to permit a more 
careful examination of the ancient monuments, and it 
has been discovered that the foundations of the main 
Temple of Isis are laid upon the granite rock, being in 
some places over 21 feet in depth, and the temple has 
nearly as much masonry below ground as above. The 
southeastern colonnade has also its foundations upon 
the granite, and so far as excavated they are curious if 
not unique in design. They consist of parallel cross 
walls some meters high, but varying according to the 
slope of the rock surface, with large stone slabs placed 
horizontally upon their tops, and the pillars forming 
the colonnade are erected upon the slabs. The nilo- 
meter is marked in three characters—Demotic, Coptic, 
and another much older, probably Hieratic, of which a 
copy has been sent to Berlin for decipherment. A 
stela was found bearing a trilingual inseription in hie 
roglyph. No traces have been discovered of any build 
ings anterior to the Ptolemaic periods. M. De Morgan, 
director-general of the antiquities department, is en 
gaged upon repairing the great Hali of Columns at 
Karnak. 
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THE PENNSYLVANIA, THE LARGEST FREIGHT 
STEAMER IN THE WORLD. 


The ever increasing size of the modern cargo steamer 
is shown by the proportions of the Pennsylvania, of the 
Hamburg-American line, which is now on the return trip 
She is | 210 pounds per square inch, 


of her maiden voyage to the port of New York. 


for the lighter weight of the high pressure piston. 
Piston valves are used for the high pressure and inter- 
mediate cylinders and a D valve for the low pressure. 
Steam is supplied by three double ended and three 
single ended Scotch boilers, using the high pressure of 
The engine and boilers 


in some respects the largest ship in the world, not even | were constructed by the builders of the ship, Messrs. 


excepting the Campania and Lucania, of the Cunard 


line ; 
freighter in some of their dimensions, the displacement, 
the aci 


Ss ial dead weight of the loaded ships, is less. 


Length. Beam Depth Speed. 

rt Ft Ft, Knots. 
Creat Fastern Hat) Ble ea] 
Campants A400 Wty AS 
Pennsy!vania wi m a 


R 
144 


rht it would look as though the extra 24 


At first sig 
feet of beam and 40 feet of length of the Cunard boats 


would give them greater displacement, but it must be 


sl 


remembered that these boats are built for speed, and 


for, although the two passenger ships exceed the | 


Harland & Wolff, of Belfast, Ireland. They have 
proved to be highly economical, as may be judged 
| from the fact that the coal consumption is only eighty 
| tons per day for engines of 5,500 horse power. There 
|are forty-five auxiliary engines seattered throughout 
‘the ship, among which are included twelve steam 
winches and eight steam cranes for handling the cargo— 
| none too many, judging from the fact that they may 
be called upon to load or unload this huge ship in 
| three or four days of twenty-four working hours. 

| In addition to her enormous cargo capacity, the 
Pennsylvania has a large passenger accommodation, 
| being able to carry 200 first cabin passengers, 150 





| second cabin passengers and 1,000 in the steerage. The 


passenger accommodations are arranged upon the main, 


that the bulk of their underwater body is greatly re-| upper, awning, saloon and promenade decks. The 


duced toward the ends, so as to give them a long, sharp 
Moreover, they do not draw so 
freighter, whose extreme loaded 


entrance anc delivery 


much water as the 





THE PENNSYLVANIA, THE LARGEST FREIGHT STEAMER IN 


first class staterooms are on the awning deck and the 
saloon deck, with a few staterooms on the promenade 
deck. Forward on the saloon deck is the first cabin 
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this size it is impossible for the navigating officer to 
make himself heard, however stentorian his voice, over 
a ship that is nearly 200 yards long, and orders are 
signaled by “telegraphs” from the bridge and read 
by the officers forward and aft. 3 

On her way out the new ship encountered very 
boisterous weather, and her officers speak of her as 
having all the proverbial stiffness of a rock, the only 
effect of the head seas being to reduce her speed, 
though the difference was far less than would occur in 
a ship of average size. 

Liability of Owner of HKealty for Accidents, 

Truman A. Black recovered judgment in the 
Westchester County Court against Thomas A. Mait- 
land, for injuries received in passing out of a store 
owned by defendant, by breaking through a platform 
constructed of iron and glass, which formed the 
approach to the door of the premises from the side- 
walk. The Appellate Division in Brooklyn has 
directed a reversal. Justice Bradley, giving the 
opinion, holds that, as the premises had been occupied 
by a tenant for some years, and it did not appear that 
defendant, as landlord, undertook to keep them in re- 
pair, and there was no evidence that the platform was 
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THE WORLD, ENTERING THE HUDSON RIVER ON 


not in good condition at the time the tenancy com- 
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HER MAIDEN TRIP TO NEW YORK, FEB. 9, 1897. 


Length, 560 feet ; beam, 62 feet ; depth, 42 feet ; maximum draught, 30 feet ; displacement, loaded, 23,400 tons ; horse power, 5,500; speed, 1444 knots. 


draught is 30 feet. It has been frequently stated that 
the Pennsylvania rivals the famous Great Eastern in 
size, but a comparison of the dimensions of the two 
ships shows that the "new cargo boat, big as she is, is 
yet a long way behind the leviathan of forty years ago. 

The engraving which we publish of the Peniusylvania 
gives a correct impression of the imposing appearance 
of the ship as she made her way up the Hudson River 
on her first trip to this port. Large as her bulk ap- 
pears above water, there is fully as much of it hidden | 
from view below When she is loaded | 
to her full capacity, her keel will be thirty feet below | 
the surface of the water. She has eight decks in all, | 
the lower deck, between deck, main deck, upper deck, | 
awning deck—all five of these extending throughout | 
the fall length of the ship; and above the awning deck 
is a structure between two and three hundred feet 
long, in the center of the ship, which contains the 
saloon deck, the promenade deck, and the boat or 
bridge deck. The total height from keel to the boat 
deck is 72 feet, and when the boat is at her normal 
draught this last named deck will be 48 feet above the 
level of the water. The Pennsylvania is propelled by 
twin quadruple expansion engines of 5,500 
horse power. They are built on what is known as 
Seblick’s patent, in which it is sought to secure a per- 
fect balance by arranging the cranks at 100°, 100°, 100° 
and 60°, the odd spacing being adopted to compensate 





the water line. 


screw 





dining saloon with seating capacity for 125 persons. On 
the after part of this deck is a handsome smoking room 
with accommodations for forty-five persons. There is a 
clear promenade space of 10 feet around the saloon 
deck. The promenade deck is exclusively devoted to 
the first class passengers, and as it will ordinarily be 
from 38 to 40 feet above the water, it will be a dry and 
comfortable spot in heavy weather. From its lofty 
height the passengers will never look in wonder up to 
the overhanging crests of the “‘ mountainous seas,” of 
which marine writers delight to tell, for the reason that 
they will be 10 or 15 feet higher than the tops of average 
Atlantie rollers. Careful observation has shown that 
the heaviest waves are rarely over 25 feet in height, 
whereas a person standing on the promenade deck of 
the Pennsylvania will be about 40 feet above the water 
when the ship is at her normal draught. When she 
entered the Hudson River her draught was light, and 
the boat deck, from which the navigation of the ship is 
carried on, must have been over 50 feet above the 
water line. It is this great height that deceives the 
eye as to her length, for no one unacquainted with her 
dimensions would suppose that she was but 40 feet 
shorter than the Campania. 

On the boat deek, or bridge deck as it is sometimes 
cealied, is a long line of “telegraphs” for eommunica- 
tion with the engine room and with the subordinate 
officers at each end of the ship. In handling aship of 





menced, or that defendant was advised as to its condi- 
tion prior to the time of the accident, the defendant, as 
owner, could not be held liable. “Inasmuch as the 
place in question was no part of the sidewalk,” says 
Justice Bradley, “‘and was not, apparently, open to 
use as such by the public, the owner or occupant was 
chargeable only for want of reasonable care to give 
safety to the use of this entrance into and from the 
building, and the burden was upon the plaintiff to 
prove the negligence of the defendant in that respect.” 
—N. Y. Times. 
——i>s-)-3 a 
Advantage of Sleep. 

In reply to the question, Is it wise for a man to 
deny aimself and get along with a few hours’ sleep a 
day, to do more work? Tesla, the great electrician, 
is said to have replied: ‘ That is a great mistake, I am 
econvineed. A man has just so many hours to be awake, 
and the fewer of these he uses up each day, the more 
days they will last ; that is, the longer he will live. I 
believe that a man might live two hundred years if he 
would sleep most of the time. That is why negroes 
often live to advanced old age, because they sleep so 
much. It is said that Gladstone sleeps seventeen hours 
every day ; that is why his faculties are still unimpaired 
in spite of his great age. The proper way to economize 
life is to sleep every moment that is not necessary or 
desirable that you should be awake.” 
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A SNOW MELTING MACHINE. 








causes a portion of it to pass into the separator situated producing a fine sight. 


Occasionally a sheet of blue 


| a great city snow is rather a mixed delight; in| on the top of the large oil tank, and from there it is | flame rises upward along the gridiron, showing, appar 
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fille’ with snow, is 
seel n progress 
down the side streets 
toward the river, 
where it is dumped. 
A heavy storm may 
eost the eity from 
$75,000 to $150,000. 

it is only natural 
that there should 
have been Many 
expel ments directed 
toward the elimina- 
tion of the bulky 
material by some less 
clumsy and expen- 
sive method. Of 
course the first way 
out of the diffieulty 


which presents itself is to melt the snow. There have re- | pressure is readily increased to eighty pounds, and this 


» streets it interferes with traffic of all kinds 
.oon becomes of the consistency of coarse sand. 
-ew York a heavy snow storm is the signal for the 
naling of all the forees of the Department of 
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SNOW MELTING MACHINE NOW BEING USED IN THE STREETS OF NEW YORK. 





conducted under the boiler, where it is consumed as ently, that heat is applied to the interior of the mass 
fuel. When forty pounds of steam are raised the en- of snow as well as underneath it. It is possible to dis- 
gine is set into operation, actuating a blower. Some charge the water caused by the melting snow through 
of theair which the blower discharges is mixed with the | a hose if desired. 
ot Cleaning and the engaging of thousands of | naphtha vapor in the boiler firebox, so that the steam 


The bars of the gridiron are heavy 
and are strongly braced, so that the shovelfuls of snow 


are at once broker 
up and slide down 
at the side. The 
flame of the naphtha 
and air comes into 
direct contact with 
the snow, melting it 
instantly. Every 

thing is done to fa 
cilitate the rapid 
separation of the 
water and snow, as 
po heat units should 
be lost in heating 
water. The water 
drops to the ground 
and is carried away 
into the gutters and 
finally into the 
receiving basins 
of the sewers situ- 
ated at street cor 
ners Enormous 
masses of snow are 
melted in an ineredi 
bly short time Oe- 
easionally a pile of 
snow that is soge, 
is pushed down inte 
the meiter by a man 
with a long iron rod 
used as a poker, in 
order to loosen it up 


and make it melt more freely Fourteeri men are 


cently been tested in New York two snow melters, one pressure is maintained during the whole of the time| necessary to feed the insatiable monster. Besides the 


coal burning and one naphtha burning. We illustrate | when the machine is in operation. 


men shoveling snow into the machine, two or three 


the latter, the machine being made by the Snow andIce| When it is desired to begin the snow melting, the|men are employed to keep the gutters clear and scrap 


} 


Liquefying Company, of Paterson, N. J. The melter| naphtha vapor from the separator and the air from the | up the snow that falls from the shovels and the slusl 
can be carried about by horses or it may propel itself, | blower are turned into the melting chamber and are| around t 
the rear wheel being connected with an engine by the| there mixed and ignited, burning in the twenty-four|during t 
weans of a chain and sprocket wheels. During the re-| burners which are arranged like blowpipes at the| passed into the oil tank by a pump situated at the 
cent severe storm it was found advisable to use both | bottom of the melting chamber. The burners are dis-| front of 


horses and the self-prepelling mechanism, but ordina- 
rily the self-propelling device should be sufficient, and 





he machine. As fast‘'as the oil is consumed 


he running 


the 


machine under 
tributed throughout the length of the ehamber at both | draws the naphtha directly from the barrel. A water 
sides. Air to insure combustion is admitted by holes in l tank TW also providéd to supply the boiler 


process a new supply is being 


the tank. This pump 


it possesses great advantages, as the distance which the | the side, and an additional supply is provided by means| When once started, the supply of steam and oi) is 


machine has to be moved is only fifteen or twenty feet 


at a time. 


The melter consists of a four-wheeled vehicle earry-| burning of the naphtha vapor causes an intense heat 
ing a naphtha tank over the front wheels, a boiler and | which melts the snow at once. The flames blow out-| temperature ranging from 6: 


machinery between the wheels and a long hopper or| ward at times through the openings in the gridiron, | cleanses the gutters and sewers. After a heavy snow 


melting chamber 
extending beyond 
the rear wheels. 
Projecting above 
the melting cham- 
ber are a series of 
bars strongly 
braced; their re- 
lation to the melt- 
ing chamber is 
shown in our small 
engraving. A 
curved ‘hood pro- 
tects the machin- 
ery from any snow 
which careless 
shovelers might 
throw toward it. 
In brief, the op- 
eration is as fol- 
lows: The ma- 
chine is drawn to 
the spot where 
the work is to be 
commeneed and a 
barrel of naphtha 
is pumped by 
hand into the 
large tank under 
the seat of the 
driver. A light 
wood fire is kin- 
dled under the 
boiler until about 
(Wo pounds of 
steam are raised, 
then live steam 
's conducted 
through pipes in- 
to coils situated 
at the bottom of 
the oil tank. The 
‘t from this 
*am vaporizes 
naphtha in 
the tank and 








to the gridiron is shown in our small engraving. The | 
| 
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| of forced draught. The relative position of the burners | maintained and the machine can be run for twenty-four 
hours or longer if desired, the shovelers being changed 
as they finish their day’s work. As the water has a 


to 80° F.. it flushes and 


fall there is al 
ways great trou 
ble in the hiring 
of men and carts 
but with the snow 
meiting machines 
the dificulty 
would be lessened 
The unfortunate 
feature of the use 
of carts in carry 
ing away. snow is 
that the horses 
cannot be worked 
more than eight 
or ten hours. 
With ice melting 
nachines running 
day and _ night 
each may be reck 
oned as the 
equivalent. of be 
tween thirty and 
forty carts, ac 
eording to the 
length of hauls, 
and during the 
summer the ma 
chines are stored 
away and no ex 
pense is ineurred 
for keeping 
horses. 

The melting 
capacity of one of 
these machines is 
usually a cubic 
vard of snow per 
minute: the cost 
of a ten hours’ 
run is as follows 
500 gallons naph 
tha at 5 cents, 
£25.00: engineer, 
P $3.50; assistant 


engineer (or help 
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er), $2.00: two teams (drivers), $10.00; fourteen shovel- | sugar, 12 to 16 per cent are converted now, and the 





ers at $2.00, $28.00; four shovelers (piling) at $2.00, | 
£8.00: two men with 
waste, ete.. $1.00; total, $81.50 
- —> +o 
The Beet Sugar tndustry. 





cost of production per pound, which was once from 8 to 


brooms, $4.00; sundries, oil, |12 cents, is now only from 2 to4. The average cost 


here in 1893 was 3 cents, and 24,000 acres were used 
for growing sugar beets, which brought to the farmer 
an average price of $4.50 a ton. An acre produced 


Nearly a century and a half bas passed since Maggraf, | 3,661 to 4.620 pounds of sugar. In that year there 


announced in 1747 to the Berlin 


a German scholar 
Academy of Sciences his discovery of a method of 
producing sugar from the beet, says the New York 


Sun 
same academy his improvements in that process. 
industry began to grow steadily, and under 





of Napoleon it made considerable 
Indeed, during the wars of Napo- | 
the ur-laden merchantmen of France | 
if Germany, coming from the West Indies, were so | 

1arassed as to be nearly driven from the seas, the times | 
le to beet sugar production in Europe. 

deeade follow a great reaction, with 
ids of France and Germany largely turned to 
sugar factories mostly closed. | 
that lasted. The beet sugar | 

jestined, however, to remain still a long | 
the humorists, and. one grave states- 
with the project of Swift's famous 
to sunbeams from 
in spite of ridicule. Mr. E. 
North American Review, urges a | 

America, says that the production 


ragemenut <« 
ess it Ira we 
on, when sug 
and 
! 


were favoral 





Che ing 1815 saw 


the beet f 





other uses, and the beet 


mh calle b revival 


man compared if 


philosopher who so wht extract 


rut if 


the 


‘Heumbers I vrew 


Sowers, who. in 


wider field for it in 


. ‘ Ry 
 sugarin France for the year ending July 31, | 


f bes 

1830, was 4.380 tons; in 1840 it was 22,784, in 1850 it 
vas 62.165. in 1860 it was 126.479, in IS70 it was 282,136, | 
in 1890 it had reached 750,000 tons. Again, in 1830, the 
‘consumption per person in France was two pounds; 


1865, fourteen pounds ; in 1890, twenty-six pounds. 


\ like growth in Germany is noted during a period of 
it fifty 


i> years 


Sugar, tons Molasses, tons. 


} S40 14 a. 

t a] 52.586 19,877 

For 1880 128,56 3h 24 

For 1 1=0.000 O44 

For j 186,442 OS. 802 

ris 500, 722 150,513 

' 89-90 1,213,689 240,797 
Indeed, beet sug has for Germany become an im- 
portant article of export. In the year 1877 the amount 
sent out of the country was 57,753 tons. Ten years 
later it had increased more than tenfold, to 643,340 
tons, while in 1890 it had reached 718,985 tons, In 
“) our country paid Germany $16,000,000 for 
about 200.000 tons of beet sugar. and Mr. Sowers 


obeerves that this was ‘‘ nearly three times more than 
it paid for other article” imported from that land. 
How does this industry stand the United States ? 
Mr. Sowers tells us that in 1891 the production here 
was 12 1892 it was 27,008,322 
was 44,836,527 pounds. He has no 
figures for 1895, but if the increase has con- 
tinued at anything like the rate just noted, the product 


any 
in 
in 


004.838 pounds ; 


pounds ; in 1805 it 


184 and 
by this time must be very large. 

Kansas, Nebraska, the Dakotas, California, 
already been devoted to sugar beet 
promising The rich 
en climate of California and Utah, 
led 
abundant and exeellent yield. In 1892 California alone | 
produced about 20,000,000 pounds of beet sugar. Ne- 
the Dakotas add to a natural richness of 
ficient rainfallin the season of rapid growth. 


Parts of 


and Utah have 


most results. soils 


enlture, with 





and warm and ev 


especially when ai by irrigation, are suited to an | 


braska and 


soil su 


lhe inluers 

for June, July, August, and September is so high and | 
as to bring the beet to full maturity early in 

October That State produced 5,835,900 pounds of 

beet sugarin 1883. or more than double the amount 

of two years before, and it also has one of the most 


bee Improvements in mak- 


iwar go on, and a better knowledge is steadily 


ing the au 


t sugar factories. 


suceessful 


gained ot the conditions which tend to increase the 


vield 
A summary of facts given by Mr. Sowersin regard 
to this industry will be of interest : 

[The yield of sugar beets varies from twelve to 
forty tons per acre he best land, with good cultiva- 
tion and a favorable season, will yield from twenty to 
thirty-five tons per acre, but the crop would be hardly 
profitable at a yield of less than twelve tons per acre. 
in California the greatest production from a single acre 
of la was a litth ore than forty tons of beets: but 
this nm unusual yield. The estimated cost of pro- 
luction per acre is about fifty dollars. In the present 
condition of the methods of manufacture, from eight 
to twelve pounds of beets are required inthe making 
ef one pound of sugar; the quantity varies aecord- 
ing to the greater or lesser richness of the beets in sugar. 
rhe price changes with the conditions of the market 
About four years ago beet sugar from Germany was 
landed on tl vharves of New York at a cost of three 
doilars and eighty-one cents a hundred pounds. It 
rarely costs now above five cents a pound.” 

During the last sixty years such improvements have 


been mac 


of 


in the process of manufacture that, instead 
~onverting from 4 to 5 per cent of the beet into 





Half a century later, his pupil, Achard, explained | 


| differences, and England appears as having the sweet 


of Nebraska find that the temperature | of rising form a rigid and undulated rod. 


| versed, as it appears on examination, with the reflection 


|'were seven factories in the country, with a capital of | 


about $2,000,000. 

If the figures of Mr. Sowers are correct, the annual 
consumption of sugar per capita in Germany is 18) 
pounds ; in France and Switzerland, 26; in the United 
States, 44, and in England, 60. These are extraordinary 


| 
tooth. We are further assured that France, Germany, | 
and Austria produce beet sugar enough for home 
consumption, and import little sugar, while Germany 
and France export large quantities. In 1892 Germany 
sold to English purchasers alone nearly 600,000 tons 
of beet sugar, the product of their factories and fields. 

As to our country, it is declared that we “spent an- 
nually about $135,000,000 for sugar, of which more 
than eight-tenths goes to foreign countries. We con- 
sume one-fourth of the exported sugar product of the 
world. Fifty years ago, 94 per cent of the annual 
sugar product of Cuba fonnd a market in Europe; 
now that proportion of its production is sold in the 
United States.” This last extraordinary statement 
suggests the vast commercial interest which we have 
in that island, and its growth in fifty years. 
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CONTRACTION OF THE FACE IN JUMPING. 

In a jump, says Longet, the entire body detaches 

itself from the ground and floats in the air after the 


} 








manner of a projectile. The photograph that we re- 
produce, and which was taken by a photographer of 
Saint-Die, shows the justness of this comparison per- 








THE FACE IN A JUMP. 


CONTRACTION OF 


The stress of impulsion causes a contraction of 
The trunk and limbs at the moment 


feetly. 
the entire body. 


The photograph in question gives the image of a 
very high jump at the moment that the impulsion is 
given. It reproduces the body in full stress and in 
entire contraction. The violence of the stress may be 
seen from the aspect of the young man’s countenance. 
The nose, eyebrows, eyelids, forehead and neck are 
violently contracted. The effect is so much the more 
marked in that the energy of the stress has congested 
the face. 

One might say, from an inspection of the figure, 
that the jumper was suddenly experiencing a severe 
pain, and that he was about to burst into tears.—La 
Nature. 
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TH. GuILLoz (Medical Week, June 5, 1896) says that 
he first successfully e»ployed photography of the r - 
tina for clinical purposes in the year 1893. His pr-- 
cedure is based on the following principle: When the 
pupil is dilated, the fundus of the eye may te illumi- 
nated, so as to permit of examination of the retina 
with a lens, without the necessity of any cphthalmo- 
scopit mi‘ror. The observation is thus made on the 
reversed image, and it is this image which is fixed by 
means of a photogrphic objec’ ive. Moreover. as the 
time of exposure, however short, is an inconvenience, 
he has construct °d a special a ~ paratus for instataneo °s 
photography of the retina. The photographs obtained 
in this manner show the ophthalmological image re 


from the optic disk and cornea; but since then the au- 
thor, by a new method of illumination has suceeeded 
in getting rid of this reflection. 





ECHOES OF THE ANNUAL BICYCLE EXHIBITION. 


Although there have been no radical changes in the 
1897 model, it is undeniable that this year’s bicycle is a 
much handsomer machine than its predecessor. This 
is due to the great care and the good taste with which 
every detail has been designed and finished off. Larger 


‘tubing, particularly in the stays and rear forks, the 


shapely arched fork crown, the compact adjustments of 
handle tar and seat post, the increased diameter of 
crank hanger and hubs, have given to the 1897 bicycle 


‘an appearance of greater strength and durability with- 


out detracting from the general grace and beauty of its 
proportions. 

This was the first impression on taking a rapid sur- 
vey of the magnificent display shown on the second 
floor of the Grand Central Palace, where most of the 
leading and older firms were represented. It was fitting 
that the first name to greet the eye should be that of 
thé Pope Manufacturing Company, whose senior mem- 
ber is justly entitled to be called the father of the bi- 
eycle industry in this country. In speaking of such a 
progressive firm no higher compliment can be paid to 
its 1896 wheel than to say that this year’s pattern varies 
from it in few essential particulars, the chief change 
being in the introduction of direct tangent spoke- 
studs on the hubs, box fork crowns with a name plate 


| attached (placed there as a protection against the bi- 


cycle thief), and improvements in the divided crank 
shaft, a device which this firm was the first to intro- 
duce. 

E. C. Stearns & Company had a full display of the 
famous ‘ Yellow Fellow” wheels, conspicuous among 
which was the many-triangled truss of the famous sep- 
tuplet, which had already done duty at the great Lon- 
don and Chicago shows. Another curiosity was the 
wheel on which Anderson recently reeled off a mile in 
1 minute and 3 seconds behind the friendly shelter of a 
shield attached to a moving train. The gear was one 
hundred and twenty, and if, as the Stearns Company 
asserts, the timing was accurate, the feat proves that at- 
mospheric resistance is by long odds the most serious 
that the bicyclist has to contend with. 

The adjoining exhibit of the Remington Arms Com- 
pany showed the beauty of finish and the close atten- 
tion to detail which the long experience of the firm in 
the manufacture of high grade material would lead one 
to expect. Every part of the machine is made at the 
works, even to the chain. The bayonet cranks of tri- 
angular cross section were suggested, as the name im- 
plies, by the bayonets which are made by the firm, and 
they are certainly adapted to resist the strains to which 
the crank is subject. 

The Lovell Arms Company showed several improve- 
ments, including a divided crank axle which is locked 
by a screw passing through the crank hub. The crank 
axle is made by rolling up a strip of Swedish plate steel 
into a hollow tube and welding the longitudinal joint. 
The bearings are oiled through the axle. In place 
of a cup they use a two-point bearing cone with the 
object of diminishing friction. 

The Sterling Cycle Works are justly proud of the 
fact that many of this year’s improvements in other 
wheels had been anticipated in their earlier machines. 
The Sterling oval fork has been changed very little, 
if at all, from the original design. They still favor 
tubing and, relatively to other 1897 wheels, small dia- 
meter bearings. The wheel is the lightest appearing 
machine in the show, and reveals careful work and 
high finish. It is claimed that the company was the 
first to use the direct tangent spokes and corrugated 
hubs. Other new features are the use of cup bearings 
screwed into the crank hanger, the Morse roller bear- 
ing chain and the use of large sprockets. 

The Indiana Bicycle Company has turned out an ex- 
tremely handsome wheel in the 1897 Waverley. The 
most novel feature is the design of cranks and crank 
axle. The latter is holiow, and the crank, which is 
squared at its large end, is let into a slot eut across the 
end of the axle and held in place bya bolt which 
passes through theaxle. This enables the bearings to 
be removed from the hanger without altering their 
adjustment. 

The Eagle Manufacturing Company has made a great 
advance over last year’s wheel in the matter of details. 
It still offers the justly celebrated aluminum rims, 
which for many years have been the distinguishing 
feature of the Eagle wheels, but in deference to the pop- 
ular taste the manufacturers furnish their high grade 
wheel with wood rims, substituting the aluminum rims 
if preferred. The changes in the new wheel include a 
double drop-forged crown, a uarrower tread (45g inches), 
the cantilever front sprocket (a handsome design which 
has attracted much attention), D forks for the rear 
wheel, ball retainers for all bearings and a large diame- 
ter tapered handle bar, the size at the head being 114 
inches. The ladies’ wheel, with its elegant and mechani- 
cally designed tritubular frame and its aluminum dress 
shield and rims, is one of the handsomest machines in 
the exhibition. 

The Keating Wheel Company retain the characteris- 
tic “curve” in the main tube, put there with the object 
of resisting more effectually the twisting strains in the 
crank hanger. The corrugated hubs are cut from the 
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bar, the recesses being milled out with a special 
leaving the studs for attaching the tangent spokes 

integral part of the hub. They are a curiosity of 
ufacture, showing the infinite work that is ex- 
ied in the production of a first-class wheel. Per- 
_ the strongest recommendation of this wheel is the 
le roller chain, in which each pin is encircled with 
ecurately fitted steel roller. In taking the sprocket 
-hain rolls, instead of sliding onto the teeth—an 
ob: ious advantage. 

Tribune bieyele is shown with the ecycloidal 
et, whieh is designed to secure a perfectly tan- 
pull, the center line of the chain being normal 
face of the teeth as they come into engagement, 
T) ick Manufacturing Company believes that the 
bes thod of “dustproofing” bearings is to make 
the ith flush exterior faces, where the dust and 
| find no projections to lodge in. A novelty in 
fastening is shown in cutting fine V shaped 
jinal corrugations on the axle and crank of the 
vhich take up all the rotary thrust of the 














dirt 
era 


long 


whe 
eran 

Ad) ining the last exhibit was the really superb dis- 
play .! “* White Fliers” by the Barnes Cycle Company. 
These were the first machines to use the internal wedge 


adjust ‘nent on seat post and handle bar. This wheel 
has bot eranks, the axle, and the sprocket flange in 
one solid forging. 

Close at hand were two other wheels of special finish 
+ beauty, the Fenton and the Fowler. In the 
iormer (he Fenton Metallic Manufacturing Company 
ered to large tubing, using for this year's 
whee! ||, inch in the frame and 14 inch in the head, 
nd the machine is rendered very attractive by its 
beautiful translucent finish. The Fowler Cycle Com- 
pany retains in this year’s wheel the characteristic truss 
frame. and has adopted a neat arched fork crown, a 
two-piece crank axle and a special design of seat post 
chp 


Of the Eelipse bieyele shown on the same floor it is 


suflicient to say that it is even more shapely than last 
vear, with its D tubing, dropped crank hanger and 
arched double crown. The Monarch Cycle Manufac- 


turiug Company are also thoroughly up to date in its 
new wheel. It is built with 14 inch tubing in the 
frame, % inch D tubing in the rear forks, laminated 
wood rims with nickel plated eyelets in the spoke 
holes, and compact seat and handle bar clamping 
devices. 


Conspicuous among the veteran makers was the Over- 


man Wheel Company, which exhibited every separate | 


detail of a modern Victor, as well as several finished 
machines of great beauty. This is one of the firms that 
has not followed the fashion of barrel hubs. The rear 
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|. Detail view of coil. 2. Connections between coil 
and han ile bar. 


THE SPENCER INVISIBLE COIL BRAKE. 
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the unskilled mechanical fingers of the majority of 
riders. 

The curious exhibit of 126 diminutive Trump eyelo- 
meters by the Waterbury Watch Company was intended 
to show the correctness of the reading. The cyclo- 
meters were arranged in rows and rotated by an end- 
less chain of ‘‘ strikers,” which was run by an electric 
motor. But undoubtedly the most unique exhibit in 
the show was a skeleton built up entirely of drop forg- 
ings made by Billings & Spencer. Never was such an 
anatomy seen before. Bicycle cranks jointed into nut 
crackers and sewing machine shuttles formed the toes 
to feet, above which were skeleton legs composed of en- 
gine cranks and piston rods. 

The Johuston two-speed gear shown in the engraving 
is placed on the rear axle. When the high gear is in 
use, the sprocket is concentric with the wheel hub and 





THE NEWPORT BICYCLE CHAIN CLEANER. 





the speed of wheel hub and sprocket is the same. The 
change to low gear is effected by lifting a small rod | 
attached to the rear stays, which at once unlocks the | 
sprocket from the wheel hub and by means of a cam | 
wedge, shown in the drawing immediately above the | 
axle, lifts the sprocket hub with its interior sleeve and | 
bearings into engagement with the gear on the main 
hub of the wheel. In addition to the high and low 
gear positions, there is a third position in which the 
sprocket rotates quite independently of the wheel—an 
arrangement which enables the rider to stop the pedals 
and keep his feet upon them when coasting down a 
hill. 

An invention which will be welcomed by those riders 
who object to a brake because it spoils the general 
symmetry of the wheel is the Spencer invisible coil 
brake, of which we give an illustration. The whole of 
the mechanism is placed within the frame of the bicy 
cle and is, therefore, completely out of sight. The 
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1. Sectional view of gear 2. Gear in low speed position. 3. Gear in 


high speed position. 
THE JOHNSTON TWOSPEED GEAR. 


assisted by the rotation of the axle. There seems to 
be unlimited power in this brake, and as a mechanical 
ingenuity it is highly creditabie. 

We also give illustrations of the Wizard Bicycle 
Chain and the Brown Roller Sprocket, both of which 
are designed to reduce the friction of the driving 
mechanism. ‘The Whitney Manufacturing Company, 
the makers of the chain, claims that links of this trian 
gular form are lighter than ordinary Y¥ inch chains 
and about 300 pounds stronger. In the common form 
of chain the blocks are weaker than the side links, as 
the latter are made of sheet steel, which is of a higher 
grade material than the drawn steel of the center 
blocks. This chain has both center and side links 
of high grade sheet steel. The sprocket is made witha 
double rim, the projections on the chain engaging 
rollers carried on pins which are riveted in between 
the rims. 

The Brown roller sprocket is also made with a 
double rim, between which are carried a series of disk 
wheels, which take the place of the teeth in an ordi 
nary sprocket. Both of these devices are designed to 
avoid the friction which results from the ‘ climbing” 
of the chain on the teeth of the common form of 
sprocket. 

The Newport bicycle chain cleaner forms the sub 
ject of another illustration. It consists of two small 
rotary brushes, which are operated by friction rollers 
bearing on the tire of the rear wheel. The device is 
clamped to the rear forks back of the crank hanger. 
as shown, and the action of the brushes is so rapid 
that the chain is thoroughly cleaned with a few turns 
of the cranks. 

Our notice of the general advance which is seen in 
the bicycle of 1897 may well close with a reference to 
a remarkable wheel shown at the Spalding stand as 
an exhibition of the endurance of their 1896 model, 
This was a bicycle which had been ridden for 1,500 
miles over the rough roads of the Rocky Mountains by 
one of a company of United States soldiers, who made 
the trip to test the value of the bicycle for military pur 
poses. The weight of machine and equipment was over 
eighty pounds, and, although the wheel showed many 
outward signs of its rough treatment, every essential 
part of it was in good working order. 

—_ + —E 





Transmission of Earthquake Motion. 

In a recent lecture delivered by Professor John 
Milne, formerly of the Imperial University, Tokio, to 
the members of the Edinburgh Philosophical Instita 
tion, on ‘* Earthquakes and Voleanic Disturbances, 
the author stated that the chief feature of the lecture 
was the announcement of the fact that an earthquake 
occurring in any portion of the earth could be recorded 
in any other part by means of suitable instruments 
He showed diagrams of earthquakes recorded in Eng 
land which had originated in Japan. The motion 
came from Japan to England in sixteen minutes, and 
therefore in all probability traveled through the 





1 and 2, Wizard bicycle chain and sprocket. 3, Brown rolicr sprocket. 


THE WIZARD CHAIN AND BROWN SPROCKET. 


NOVELTIES AT THE NEW YORK BICYCLE SHOW. 


hub, turned from a solid piece of steel and oil hardened, 
is piece of work which will commend itself to the me- 


Chanicaleye. The new wheel shows the characteristic 
lure diameter hollow crank shaft, improved, with de- 
tachable cranks. The arched fork crown is a solid 


‘teel forging and there is less curve in the forks than in 
the earlier models. 

he Western Wheel Works have greatly improved the 
*Ppearance of the Crescent wheel, which is one of the 
tos! shapely of the 1897 models. A noticeable feature 
's (he use of the D tubing in both rear forks and stays, 
and ¢ he peculiar construction of the plate steel sprocket. 
The outer edge of the latter is bent over to givea 
Jouble thickness, out of which the teethare cat. The 
‘ora adjustment for the chain will be appreciated by 





brake proper consists of a spiral coil of flat spring 
steel, which is tapered in breadth and thickness and | 
wrapped around the crank axle in the direction in| 
which it rotates. To the small outer end of the coil are | 
attached a few links of chain, to which is fastened a’ 
length of steel rope which passes up through the lower 
tube to the head. Here connection is made with a 
vertical rod at whose upper end are a short length of 
chain and another piece of steel rope, which latter 
passes through the handle bar to the right hand grip. 
Here it is attached to a pin which travels in the diree- | 





earth rather than around its surface. This high velo 


city with which motion was propagated indicated that 
the earth had a higher rigidity than had hitherto been 


| supposed : in faet, the globe transmitted motion more 


quickly than a ball of glass and steel. In order to 
learn more about the nature of the interior of the 
earth, he suggested that there should be placed on its 
surface at intervals of from 1,000 to 2,000 miles instru 
ments for picking up the unfelt earthquake motion 
The cost of these installations would be about $250 
each, and twenty of them wouid be sufficient. With 


tion of the axis of the grip by the action of a worm) such an equipment we might learn more about the 


cut in a metal cylinder on the inside of the grip. By 
turning the grip to the right, the rope is drawn taut 


nature of the earth on which we live ina period of 
three years than we should by a hundred years of 


and tightens the coil upon the axle, the action being | speculation. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

ELEVATOR Drive WHEEL.—George 8. 
Fouts, San Jose, Cal. To effectively drive a rope, cable, 
or other band for elevators and other carriers, this inven- 
tion provides a pulley having in its rim a groove whose 
base i# continnons, forming a smooth, solid seat, while 
at intervale the side walls have openings through which 
operate grip sections, connected with one or more cam 
rings upon the shaft and hab. A cam groove of the cam 
ring is eo formed that it will operate the gripping sec- 
tions to grip the repe ona portion of the circamference 
of the pulley and free it at other portions, permitting the 
rope to move freely into and out of contact with the 
pulley and yet tightly clamping it to the pulley for driv- 
ing parpoees, 


HRailway Appliances. 


Car TRANSFER Boat. — Walter G. 
Berg, New York City This boat has a vertically mova- ] 
bie platform arranged to permit of ranning a car upon it 
and raising or lowertny it and a car. according to the differ- 
ence in height between the pier or landing and the boat. 
The boat is wide and long, to accommodate several 
lines of track, and has at one end a tarntable, with which 
supports are held to tarn, a platform suspended from the 
supports being adapted for vertical movement, and there 
being an apron hinged to the platform at its periphery. 
A hoisting device is connected to the platform, and any 
suitable power may be employed for turning the turn- 
table, and for raising and lowering the platform or swing- 
ing the apron 

RartroaD Gate.—John J. Flippin, 
Neapotis, Va. Devices operated by compressed air are 


arranged, according to this invention, to lower a gate at 


Scientific American. 


clamping plate adapted to engage the pipe on the side 
opposite the seat. The latter has an extended socket in 
which is a supporting pin in a suitable base, and in di- 
rect line with the screw rod and seat. 

STAVE PLANING MACHINE.—-Carl 8. 
Algren, New York City, For dressing the outer and 
inner surfaces of staves intended for use in building 
tanks, vats, or similar work, this machine is made with 
an ordinary cutter head to dress the inner sides of the 
staves, and two movable cutter heads to dress their outer 
surfaces on a bevel, that the hoop or band placed about 
the tank or vat may have a better bearing surface. The 
latter cutter heads are made movable on the shaft. in 
order to accommodate them to staves of different widths 
and to cause the bevel to be started from the outer edges 
of the staves, The adjustment of the cutter heads is an- 
tomatic, bemg accomplished by the action of the edges of 
the staves against guide levers. 








Agricultural, 


Cotton CHopPER.—John R. Miller, 
Bend, Texas. The choppers are, in this machine, ad- 
| justable to regulate the distance between the hills, and 
| cultivators are arranged to follow the choppers in such 
manner that the spaces between the rows of hills will be 
cultivated as the hills are formed. The ground or sup- 
porting wheels are adjustably placed on their axles cor- 
responding to the adjustment of the choppers, to insure a 
uniform distance between the rowe of hills as the ma- 
chine is drawn up and down the field, and, by means of 
levers within convenient reach of the driver, the plows 
and choppers may be made to enter the ground as far as 
desired or be entirely removed from the ground. 





Miscellaneous, 


MAGAZINE FIREARMS. — Gardner P. 
Hastings, Springfield, Mo. 





a road crossing as a train approaches from either direc- 
tion, the moving train also actuating the devices to raise 
the gate after the train has passed. A main pipe along | 


the track near the crossing is kept charged with com- | being effectively and surely operated from the breech 
pressed air from receivers or by other suitable means, | block. A better bearing of the slide action upon the 
amd the apparatus inclodes a gate wheel having cylinders | hammer is also obtained than heretofore for cocking the 
and pistons, a valve wheel ppeumatically operated in one 


direction and oppositely actuated by a spring, pipes con- 
necting the valve wheel with the air mains, and trip- 
ping devices being connected with the controlling 

| 


valves. 

AUTOMATIC Switcu.—Carl Reger and 
Eagene Duerr. Buffalo, N. Y. To enable a motorman on 
a street railroad to open a ewitch and run his car on a 
branch track, the switch again closing automatically 
when the cur has fuily paseed upon the side track, ac- 
cording to thie invention, a pivoted switch point is con- 
nected with a lever operating two switch levers, one m 
the main track and the other in the side track. The 
ewiteh is opened by depressing a staff sliding in a casing 
on the platform of the car, and is automatically closed 
again by the ewinging of a iever cansed by the engage- 
ment of an arm by the flange of one of the rear car 
wheels. 





Electrical, 


LIGHTING VEHICLES.—Jules A. Age- 
ron, Parise, France. For lighting wheeled vehicles this 
inventor provides an electric generator operated by the 
rowition of the wheels, au aceumniator connected there- 
with, rotatable circuit breakers in the connection, driving 
disks movable from one cirenit breaker to another, and a 
lamp in circuit with the accumulator, The apparatus is 
designed t afford light not only during the forward 
travel of the vehicle, bat also while it is stationary or 
traveling backward, and its dimensions and weight are 
but moderate. A continuous current magneto electric 
machine is employed, having ite brushes so disposed as 
tw permit of rotation in either direction, and the accu- 
matator supplies the desired current when the machine 
is ont of action 


by which the empty shell is extracted by the loaded shell 
| to be next placed in the cartridge chamber, the extractor 


hammer, and the firing pin is made in two sections, one 
in the breech block, and adapted to strike the shell, 
while the other section is adapted to receive the impact 
of the hammer, being placed in a recoil locking block. 


In this arm is a mechanism | 


HEATING AND Cootine Cor.—Julias 
E. Koester, New York City. This is a coil which may 
be readily cleaned and subjected to a high or low tem- 
perature to heat or cool a liquid made to flow through it. 
It is made of two or more grooved sections separated by 
a division plate having an opening for connecting the 
adjacent ends of the grooves with each other and causing 
the liquid to first flow through the groove in one section 
and then through the groove in the other section. 

PicTURE ExHrsrToR.— George W. 
Brown, Colorado Springs,Col. This patent is for an 
improvement on a former patented invention of the 
same inventor, and provides a simple construction for 
use in connection with a phonograph or like instrument, 
and actuated with the phonograph by the same power. 
It comprises a closed casing in which are rollers, one of 
them connected with an operating mechanism, an illu- 
minating device being arranged in the casing, a strip 
carrying pictures arranged to move over the rollers and 
an eyepiece in position to render visible the pictures on 
the strip. 

Viouin Carn Rest.—Myron H. Colo- 
ney, Denver, Col. This is a device which may be readily 
placed in position on or removed from the instrument, 
and comprises a tubular shank made in two parta, one 
slidable on the other, a head on one of the parts carrying 
the rest proper, and there being a foot on the other part. 
A post fixed to one of the parts has a projection en- 
gaging a vertical slot in the other part, and a spring on 
the post draws the head and foot toward each other to 
clamp the device in place on the instrument. 

Sten Lerrer.—Raleigh M. Pearson 
and William Letzig, Little Rock, Ark. This is a trans- 
parent letter backed with gold, silver or colors, the 
latter having a backing of tin or lead foil, whereby the 
letters will be dingly transpar and the color 
thoroughly protected. The letter, character or symbol is 
| so shaped that it may be attached to the inside or outside 
| of a pane of glass with equal ease, and the letter may 
be applied to the plane surface of any material by a 
cement which does not appear over the entire surface of 
the letter but is confined to its margin. 

Sian WRITER’S APPARATUS.— Herman 
C. Carver, Red Oak, Iowa. This improvement com- 
prises a body portion provided with liquid feeding de- 
vices, a guide to engage the surface on which the sign is 
to be painted, and a supplemental arm to engage the 








The latter occupies such position during the extracting 
of the shell and the loading of the cartridge chamber as 
to carry the breech section of the firing pin entirely out | 
of the path of the hammer, such section being brought 
into concerted action with the other section only when 
the cartridge is fully within its chamber and all parts are 
in position for firing. The magazine may be readily se- 
cured in or detached from the gun. 

TYPEWRITER ATTACHMENT. — Walter 





hand of the op and indicate the degree of pressure 
applied to the guide. The body portion has a flanged 
mouthpiece which may b> closed by a block through 
which passes a point serving to form the fine lines, 
while the block may be moved inwardly to permit the 
flange of the mouthpiece to form shaded lines, the ap- 
paratus being capable of very readily and beautifally 
forming the various shade lines and scrolls desirable. 
Sramp Rack.—DavidS Haines, Sandy 











P. Butler, Minneapolis, Minn. This invention is de- 
signed to enable operators on typewriters to more easily 
execute tabulations of items and figures and to dispose | 
the subject matter more uniformly and neatly. In 
effecting this end, the inventor provides a digit scale and 
a pointer which be may fix respectively to the frame and 
carriage, or vice versa, so that there will be relative 
movement as the carriage moves on its track. Thus, by 
establishing a known relation between the scale and 
platen, it is easy to bring the platen into any desired po 
sition with reference to the type, and consequently to 
arrange items and figures in any manner on the paper, 
The parts are readily interchangeable and are applicable 
to any style of typewriter. 

Wire Fence Tooi.—Norman D. Win- 
tersteen, Sac City, Iowa. A readily portable tool has 
been devised by this inventor to facilitate the erection 
and repair of wire fences, for placing the wires along a 
line of posts, stretching and splicing them while they 
are being secured in place, and the drawing of staples 
from posis and straightening them for reuse. The tool 
comprises two lapped and pivoted handle arms, each 
having a jaw member inwardly bent, one member with a 





ELEcTRIC Swrrch.—Maximilian Schal- 
echa, Hoboken, N. J. This ie a ewitch for antomatically 
regulating the current through a motor to gradually in- 
crease or decrease the speed, the device to be carried by 
a car and comprising 4 series of contact plates through 
which the circuit may be closed by a switch arm, the arm 
being mounted on @ rotary shaft, while a rotary shaft has 
gear connection with the arm carrying shaft, and arms 
are extended radially from the last named shaft. Pins 
are located on the track in the path of the arms to en- 
gage and move them, and there te gearing between the 
shaft and the contact arm to drive the latter from the 
former 

ELECTRIC LOCOMOTIVE AND RAILWAY. 

This patent i* for a further invention of the same 
inventor, according to which the current is automatically 
regulated, divpensing with the services of an attendant 
while the cars move from one point to another and re- 


| end of which is a clamping bar, and there being means 


notch and the other with a projecting nose to enter the 
| notch, while the jaws are also longitadinally slotted, 
with a ratchet toothed stretcher bar longitudinally mova- 
bie in the alota, dogs engaging the stretcher bar, on one 


for locking the handle arms together. 

Prez WELL AND MEANS FOR DRIVING 
ir.—Nelson W. Davis, Port Jefferson, N. Y. Instead of 
first driving the well pipe and then pumping out and in- 
serting a strainer section, as heretofore, this invention 
provides a pipe which may be driven by pressure at its 
lower end and on top of the strainer, or at the lower end 
of the strainer, where there is a steel shoe section adapt. 
ed for engagement with a rod connected with the driving 
head, on the upper end of a screen protector tube. 
Another form of driving head and strainer point are 
also provided, with which the strainer can be used as an 
open or closed end drive pipe, in both forms the driving 





turn. The invention provides for rapidly and economi- 
cally conveying coal, ete., from a vessel or car, the car 
being started by turning on an initial current and auto- 
matically attaining full «peed, but the current being 


gradually and finally cat out and reversed. In the case 
of a dumping car the invention also provides simple and 
automatic means for releasing the damping mechanism, 


whereby the contents may be discharged into a pocket or 
receptacie 


Mechanical, 


Dik Strock.—Gustav Wagner, Reut- 
lingen. Germany. In ecrew-cutting dies this inventor 
has devised a die with several sets of differently arranged 
screw cutting jaws, so that threads of different pitches 
may be cut with the same die without removing the jaws 
or entting tools. The cutting edges may be readily ad- 
justed to any desired diameter and securely held after 
aijustment to prevent displacement of tools during the 
cutting operation, avoiding any \nexactness from a soiled 
condition of the die and the loss of individual tools, 
while simplifying the manipalation of the die. 


PLUMBER'S CLAMP.—James H. Griffin, 
New York City. This a device more expecially designed 
for temporerily holding lead pipes in place while wiping 
a joint, and comprises a U shaped clamping arm having 
at one end a weat for the pipe and at the opposite end a 
nat in which screws a rod having on ite lower end a 


blow being practically delivered at the lower end of the 
| well tube, allowing a harder blow to be given than in the 
| umzal method of driving. 
Pump.—Jobn D. Wilcox, Gilman, Ill. 
| This is a pump particularly adapted for pumping sand 
|and water from oil or similar well tubes during the 
operation of boring. The pump handle is fuicramed on 
a link pivoted to lugs, making a shifting fulcrum to 
allow its end to move in a direct vertical line with the 
pump rod, and on the plunger is a valve made in two 
sections and designed to prevent clogging with mud or 
sand, On the upper end of the body portion of the 
pump is a water and dirt receiver having an outlet spout, 
and there is a swivel connection between the pump body 
and receiver. 

MEASURING INSTRUMENT. — Hercules 
Scott, Princeton, West Va. This is an imstrament more 
| expecially designed to facilitate measuring the area of 
| plots of land, and also adapted to measure the distance 
| between objects, the heights of objects, etc. It com- 
prises a table or base at opposite sides of which are 
stationary sights, and a sighting arm pivoted at one end 
of the sight lines, the table having two graduations on 
which indicates the pivoted arm. One of the gradua- 








tions indicates the distance of an object sighted un the 
pivoted arm and on the sight line at the opposite side of 
the table, the other graduation indicating the distance 
between two objects when one is sighted on the pivoted 


Hill, N. Y. This is a rack for holding postage stamps to 
be offered for sale, and comprises a frame in which are 


| two uprights having vertical slots in which are journaled 


two pairs of rollers. there being a turning knob on one 
trunnion of each roller, springs Dearing on the trunnions 
of the upper rollers and an apron oppositely wound over 
the rollers. Upon the apron are numerals corresponding 
to the number of stamps on a sheet, and the stamps are 
so held that the attendant can always readily determine 
the number sold, while the inconvenience and liability to 
loss from having single stamps lying around is obviated. 

SHow Stanp.—Henry Klein, New Lex- 
ington, O. This is a stand more especially designed for 
holding window shades in assorted siyles, so it will not 
be necessury to handle all to get a desired style, and pro- 
tecting their edges or ends, while the shades are readily 
removable as desired. The stand is circular, revolving 
on a central shaft, and is divided into compartments by 
radial partitions, the compartments being closed by top 
and bettom plates and doors, having an open middle 
space through which the shades may be seen. The 
doors, at the bottom, are opened to insert or remove 
shades. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & ©o. for 10 cents each. Please 
send name of the patentee, title of invention, and date 


of this paper. 


NEW BOOKS AND PUBLICATIONS. 


BICYCLES AND TRICYCLES. An element- 
ary treatise on their design and con- 
strnetion. By Archibald Sharp, 
B.Se. With numerous illustrations. 
ny | —" a ew York » — 
mans, reen om : 

Price $4. og " 

The rapidity with which cycling has attained such 
great and general popularity, as well on the other side 
of the Atlantic as in this country, gives especial interest 
to the appearance of a book forming, as this one does, 
a valuable addition to bicycle literature, and which treats 
of the design and construction of machines from a scien- 
tific standpoint. Part I treats of mechanics and the 
strength of materials as applied to bicycle construction; 
| Part II of the development of the machine—stability, 

steering, gears in general, etc.; and Part [II of the frame, 
wheels, bearings, varieties of gear, tires, pedals, cranks, 
springs, and saddles, ete. The book has many valuable 
tables and diagrams, and is an up to date treatise for the 
intelligent and critical bicycle rider. 

First AID IN ACCIDENTS. What to do 
in emergencies until the doctor ar- 
rives. Manual of “ First Aid to the 
Injured,” for the Fire Department, to 
be used as Hand Book by the Mem- 
bers of the Red Cross Society Ameri- 
can Firewen. New York: Fred J 
Miller. 1895. Pp. iv, 52. 

There is something about the ground covered by this 
work which would suggest an Knglish origin, so that it 
is a real comfort to find vhat so practical a subject, and so 
well treated, is here executed specifically for the Ameri- 
can market. It applies particularly to firemen and is de- 
signed to be used by all members of the force. It sim- 
ply tells what is to be done in case of accidents until the 
doctor arrives, does not attempt to substitute the help 
of the uninitiated for that of a physician, but simply to 
hold one secure from danger as far as possible until the 











arm and the other on the adjacent sight line. 


physician arrives on the ground. 
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DWusiness and WMersonal. 


The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear im the follow- 
tng week's issue. 





Marine Iron Works. Chicago. Catalogue free. 

For logging engines. J. 8. Mundy, Newark, N. J. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falis,0. 
Well Drill Prospecting Mach’y. Loomis Co., Tiffin, 0. 





Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. y 


Concrete Houses — cheaper than brick, superior i. 
stone. “KR " 77 M k Block, Chicago. 


a 





Machinery manufacturers, attention! Concrete ani 
mortar mixing mills. Exclusive rights forsale. “ Ran- 
some,” 757 Monadnock Block, Chicago. 


The celebrated “ Hornsby-Akroyd” Patent Safety 0)! 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #. Munn & Co., publishers, #1 Broadway, N. Y. 


t2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Yves howe: 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Weferences to former articles or answers should 

ive of paper and or number of question 
tuquiries not time should 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lette: 

or in this t. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Luformation on matters of 








rather than general interest cannot be 
withont remuneration. 
Scientific American Supplements referred 
to may be had at the office. 10 cents each. 


Boeke» referred to promptly supplied on receipt of 


Minerals sent for examination should be distinctly 
marked or labeled. 


(7112) M. H. W. says: Will you kindly 
give me a recipe for removing nickel from steel, after 
the work is finished? It is removed by acids. Also 
please inform me object in coppering the steel before 
nickeling? A. Defective or old nickeling can be removed 
by first freeing from adhering dirt and grease; clean by 
plunging in a solution of caustic soda. The rust is next 
removed, which is best effected by connecting the article 
with a piece of sheet zinc and placing it in a mixture of 
100 parts water and 1 part sulphuric acid until the rust 
spots have disappearel or can be readily removed by 
wiping. The article is then dred and treated in the 
nitric acid bath. For the latter it is best to use a mix- 
ture of 1 part by volume of nitric acid and 10 parts by 
volume of sulphunec acid 66° B. The acid mixture 
should be kept in a vessel of glaes, porcelain, or stone 
ware, or in a wooden trough lined with lead, and when 
not in use it should be covered. The articles to be strip- 
ped are placed in the acid bath and allowed to remain 
until the nickeling is completely dissolved. Should this 
not be the case in the course of an hour, the articles are 
taken from the bath by means of an iron tool, rinsed 
quickly in running water to remove the nickel salts not 
soluble in the acid, and then dried with clothe. They 
are then placed in the acid. When the nickeling is en- 
tirely dissolved, the articles are rinsed in water and 
brought immediately into the nickel bath; or if they are 
to be coppered before nickeling, as is frequently done, 
they are put into a cyanide of copper bath. The above 
is from Langbein’s “ Electro Depositions of Metals,” $4. 
The object of coppering steel before nickeling is to pre- 
vent its rusting, and also to give a better hold for the 
nickel on the baser metal. The nickel is then not so 
liable to scale off. 


(7113) C. G. 8. says: Would you kindly 
tell me the best paste to use for labeling bottles where 
the bottles are exposed to the wet? A. Labels which are 
exposed to the wet should be varnished, after the paste is 
dry, with vopal varnish. 1. Tragacanth, 1 ounce; gum 
arabic, 4 ounces; water, 1 pint. Dissolve, strain, and 
add thymol, 14 grains; glycerine, 4 ounces, and water to 
make 2 pints. Shake or stir before using it. 2. Rye 
flour, 4 ounces; alum, 4g ounce; water, 8 ounces. Rub 
to a smooth paste, pour into a pint of boiling water, heat 
until thick, and finally add giycerine, 1 ounce, and oi) of 
cloves, 30 drops. 3. Rye flour, 4 ounces; water, 1 pint. 
Mix, strain, add nitric acid, 1 drachm, heat until thick- 
ened, and finally add carbolic acid, 10 minims ; oil of 
cloves, 10 minima, ard glycerine, 1 ounce. 4. Dextrin, 
8 parts; water, 10 parte; acetic acid, 2 parts. Mix to a 
smooth paste, and add alcohol, 2 parts. This is suitable 
for bottles of wood, but not for tin, for which the first 
three are likewise adapted, 5. A paste very similar to 3, 
but omitting nitric acid and glycerine, is also recom- 
mended by Dr. H. T. Cammings —Am. Jour. Pharmacy. 
6. A good paste for labels for specimens: Starch, 2 
drachmes; white sugar, 1 ounce; gum arabic, 2 drachms; 
water, q. 8. Dissolve the gum, add the sugar, and boil 
until the starch is cooked. 7. A good paste is made by 
soaking flake tragacanth in sufficiert cold water that the 
brush will not sink into the pase when finished. To 
prevent scouring, add to the water 2 grains hydronaphtho! 
(dissolved in a little alcohol) for each pint, and a few 
drops clove oil for scent, To keep away the flies add 
some oil of pennyroyal. Avoid, in making pastes, oil of 
wintergreen and carbolic acid, for these produce a pur- 
plish discoloration by contact with the tinned iron of the 
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Starch paste with which a little Venice tur- 
€ vt been incorporated while it is warm. 

14) A. A. B. writes: Please give the 
teat authority 02 velocity of transmission of light. 
-hors vary from 186,000 miles per second to 187,000. 
cuthority I use is Newcomb, who makes it about 

>. A. We submit the following resumé of recent 

. py different authorities, with dates: 

<9, Michelson, . . 186,357 + 31°7 miles per second. 


330, Young and 
Forbes,..187,27382164 “ “ “ 


0) 196,232 7 . 
Newcomb} 196,274 “8 «4 
' ‘ 186,326 “ “ “ 


> Harkness....186,822437 “ 
rage deduced from four of the best determina- 
os 186,3472143 miles per second, The last of 
s, 186,826, is considered the best single deter- 


N 

O. P. B. writes: Ihave a storage 
o i connect in cireuit with a 16 candle power 
lam \ ill this affect the main current or any part of 
it? vill not affect the main current, 2, The cell 
chary \ slowly; can I connect so as to charge quick- 
ly, at ? Circnit has 220 volts potential. A. Put it 


n seri - with more lamps, the jamps being in parallel. 
ta Porter motor No.2 in same manner as 


3. Le 
cell, but \( Will not ran; neither will an induct:on coil. 
How ca | employ the current to run motor and coil? 


Why? A. If your carrent is direct, the trouble is that 


there is too little, only one-quarter ampere. 4. How can 
the current be adapted to run simple motor described in 

“ Bxperimm ntal Science”? A. Do as recommended in 
We assume that your current is direct. 


answer 2 --. 

t116 G. R. asks: 1. What is the best 
method of charging one or several storage batteries from 
all reuit? A, There is no good way under the 
usual \itions of house supply. To charge a battery, 


for each square foot of positive plate five amperes of 


curret 1y be used. This is approximately the current 
which would be passed by ten lamps in parallel. There- 
fore, for a battery of this size the current from a ten 
lamp lead may be passed through ten lamps in parallel 
and then through the battery, Of course the battery c»n- 
sumex voltage, about 244 volts per couple. This may be 
compensated for by adding one more lamp in parallel 
with the others for each ten or fifteen cells in series. The 
best method would be to connect in shant with a suitable 
portion of the main cizeuit in parallel with the battery, 
but this is not practicable with ordinary house service 
connections, 2. Is a voltmeter made adapted to measur- 
ing the voltage of storage batteries, say with range from 
| to 3 volts? I refer to a moderate price instrument. A. 
Such voltmeters can be procured, but will always be 
somewhat expensive if reliable. 3. What do you con- 
sider the best book on storage batteries? A. We con- 
sider Salomon"s work on “ Accumulators,” price $1.50 by 
mail, one of the most practica! and useful. We have also 
“How to Make and Use the Storage Battery,”’ by War- 
wick, price $150; “The Voltaic Accumulator,” by 
Reynier, price $3 mailed. We can supply any of these by 


mail. 


(7117) J. W. says: How ean I solder 
and braze cast iron ? A, Cast iron is not easy to braze 
or solder. The surfaces must be made perfectly clean 
by file scratching, and treated to a wash of a solution of 
muriate of zinc and sal ammoniac, then tinned with a 
soldering copper. For brazing rub the cleaned surfaces 
with salammoniac and zinc. Then apply borax and 
spelter as usual for brazing. Another plan is to rub an 
extemporized brass wire brash over the surfaces of the 
fracture. The surfaces thas become coated with brass 
and are supposed to take solder. Success in soldering | BY 
cast iron under any conditions is more than doubtful. 
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| years experience ac builders. 
GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chicago, 


roury. | 
U. 








THE ORN AME NT AL IRON INDUS- 
try —Descript f the m a f manufacturing 
wrong ir nt «gor names val and artistic forma, With 
9 ie ateons Contained im S&C! TIFTC AMERICAN 
2 PPLEMENT. No 1020. Pri cents. To be had 
at this office and from al! newsdeailers 


POWER PRESSES _ 


for Cutting, Stamping, Wiring, 
and Lettering 





SReey Wiis. ks BLANKS 

“ . Wwigrs, et 
ry description 

in the man uinetare of Metal Gooda, 

Improved Clutch Relief, no citcking 

Presees changed +o order to salt ang 

spectal reqairementsa. Send us full 

vearticulars Casing what rou wish 

to stamp em ines fitted with Au- 

omatic Fe ’ jectors 

r. < ee BROWN, 
7-28 Fe wt AY Bat TIMoRE, Mp. 





ONLY ALL WROUCHT STEEL 


shang e Pulley 





! the world Unbreakable, light, 
tly balanced. (heap first Lost, 
a power saver. Patented and 
mients pendiog 
ountries 
tion and price 
AMKKICAN PULLEY ©O 
‘ ith and Hamilton Sta.. Phila, Pa 
t#” Soe SCIENTIFIC AMERICAN, Feb. 6, 1807, page 4 
WE LEAD ON 
s 
| WIRE COAT 


ANI 


HAT HOOKS 
' wos 

MAKE THR MOST. 

te” We hare th 

| AMERICAN WIRE 60005 c0., 


SELI 


STEEL BWIRE. 





Machines to do it. 


LOWELL, MASS. 


Manufacturer of Sheet metal |: 


ai « © are paturally interested in New Ma- 
‘ bi inery, and it will cost only a te. stamp to request 
us to forward any of the foilowing \lhustrated circulars 
No POLLING MILL MACHINERY FOR SHEET meTaL 
No TUSE Ano WiRt Mit Macwinery 
No Si. VERWARE AND COINING MACHINERY 
No HMAROWARE ANDO BRASS GOODS MACHINERY 
No BicveLe Machinery 
ADDEESS 
THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, CONN. 


F You Fire a 


1 
2 
3 
A 





MAT! 


UTO 
ye DRO 


3351 





Combination Pliers 


Gas Pliers, 
Wire Cutters, 
Wrench and 
Screw Driver 






combined. 
Drop-Forged from Best Tool Steel and * finished. 
te Send for Virewar “ C. 





s Col LS for experi- 





13 
Watebmaking a Crade for Young Men and Women 


Parsons’ Institute for Watchmakers, Engravers and Opticians in New Quarters. 


THE BILLINGS & SPENCER CO. 
Drawer 3, HARTFORD, CONN. 


-. PHYSICAL AND SCHOOL 


INDUCTION 





APPARATU 






ments in X rays and 


tW™ Catalogue Free. 
E. S. RITCHIE & SONS, Brooxiwe, Mass 


WELL DRILLING MACHINERY, 
| MANUFAC TUREDO BY 

WILLIAMS BROTHERS, 
ITHACA, N.Y. 

MOUNTED OR ON SILLS, FOR 

DEEP OR SHALLOW WELLS, WITH 


STEAM OR HORSE POWER 
SEND FOR CATALOGUE 
WILUAMS BROS ITHACA,N. 











MACHINES, C orites, Ragines. Brewers, 
and BRetticrs’ Machinery. THe VILTER 
Mre, Co., 38 Clinton Street, Milwaukee, Wis. 





ICE 


NCREASE IN PRODUCTION 
MOSSBERG & GRANVILLE Miae CO PROVIDENC 


Cc 


P PRESSES 


E.R 


Drop Forging 


| In all its branches done to order. 


Send us samples to figure on. Our work is equal to the 
best done tn this country. We wake a specialty 
of very intricate work. 
BAGNALL-LOUD BLOCK 
162 Commercial Street, 


co., 
BOSTON 








“Queen” Builder's Transit 





IMPROVED reaweits AND LEVELS 


Graduated entirely on our large divid- 
award at World's 


H Pp. rated 
mailed free only if this ad. - mentioned 
UEEN & Co. 
*hestuut St., Puiladelphin 





1011 
The Van Norman 
Universal Bench Lathe. 


A Lathe, Milling Machine, 
“crew Cutter and Universal 
Grinder in one tool, The 
best tool made for all kinds 
‘f small work, Made by 
Weltham Watoh Tool Oo, 
SPRINGFIELD, MASS. 
t2 Sena for Catalogue 


Experimental & Model Work 


Circulars & advice free. Gardam & Son, % John 8t.,N.Y. 











PA LAAAAAAAAAAAAAMMAAAAAMA)Z~% 


AT 


for inventors. 
In this line of business 
} ape experience, and now b 





Munn & Co. also attend to 
Copyrights for Books, 
ments, and Reports on Infri 


A pam 
taining fu 
cure them: 
rights, Desi 
ments, Ass 
sale of Patents, etc. 


~~: sent free of 


ene. Patents, A 


BRANCH OFFICEs. 


ALLL 


Messrs. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Pateuts 


he preparation of Patent Drawings. Speci 
the prosecution of App ications fo: 
United States, Canada, and Foreign Countries. 


Trademarks, Reissues, Assign- 


business intrusted to them ts « 
prom ptness, on very reasonable terms. 


| information about Patents and bow to pro- 
directions concerning Trademarks, Copy- 


coments Rejected Cases. 


We also send, free of charge a Synopar 
Patent Laws, showing the cost and ethos 
Pacents in all the principa! countries of the 

MUNN & CO., Souicitors of Parents, 
361 Broapway New York. 


No. G2 and @i F Street. 
Building, near 7th Street. WASHINGTON, 


ENTS! 3 


they have had nearly Fifty 
ave unequaled factiities for 
the and 
Patents in the 


Mesars. 
tbe preparation of Caveats, 


ngements of Patents. All 


jone with special care and 


civarge on appiication, con- 


ppeais, Reissues, Infringe- 
Hints on the 


sof Foreign 
i of securing 
world. 


HITT 


Pacitic 
Dn. c. 





On receipt of five 2-cent stamps we will send you, post- 
paid, one of our 


4s-InchH AUCER BITS 


A fine cutting tool, perfect clearance, especially good 
in hard wood and for end boring. 


t?” Send for Circulars “S A,” Free. 


THE FORD BIT CO., Hotvoxe, Mass. 


Ew""Write Tor descr’ | ARMSTRONG'S « PIPE « THREADING | 


CUTTING- OFF MACHINES | 


Both Hand and P 
Sizes 1 to iH ‘Inches. 


Water, Gas, and Steam Fit-| 
ters’ Tools. Hinged Pipe V‘ses, 
Pipe Cutters.  sfecks and tea 


murerealiy acknowledged te 
THE BEST. EP send for catalo 4 
THE ARMSTRONG MFG. CO. 
B bridgeport, ¢ Conn. 


| Model Locomotives 


Complete Sets Castings fer Latest Design Ex- 
“é ” pose R mw yy S (eutral 


» OLNE 








w” Send &. ‘for Catalog. 
“s Hert mer Street. Brooklyn, N. ¥. 


~ CASTINGS OF 


EL ENGINES 





Wel! made, practical — itable for he kind 
erate them. No fire. Furnished with 
prices. AllsizesuptoSh.p. PIERC 





&™ Send for 1897 Catalogue. 4 


‘or descriptiv 
E ENGINE @ Cc o - ma N Ne yim =. "Racine. Wis. 

















= 
| “My Well and what came out of it.” 
| A story by the novelist Frank R. Stockton. 


| “Your Welland what will come out of it.”’ 
By the 


Pohlé Air Lift Pump 


Bulletins to tell yoo will be sent on application. 


The Ingersoll = Drill Co. 


Havemeyer Bu wilding, 26 Cortlandt Street, New York. 


ECO MAGNETO WATCH- | 
MAN'S ELECTRIC CLOCK. 
Companies. 


Indorsed by all Insurance 
t2™ Write for Catalogue. 
ECO MACNETO CLOCK CO. 
624 Atlantic Ave., Boston, Mass. 


PATENT SCREW CUTTING TOOL 


Has been mad 
and can A act 
cnemetecteress | having facilities to 








of 
device. ee aye ent for sale or on royalty. Pa- 
t No for further i 
| Epaes ty a Sen, 551 West st., N.Y. 





of light wee, ond ay that a boy can op- 
e matter and 














11 Braoicy Ave., PEORIA, ILLINOIS 





{FEBRUARY 27, 1897. 








Architecture 


architectural and 
Mechani 






Pattern 

Makers, Steam Engi- 

beers, _, 

in all Branches; Miners, Ci Engi- 
Steam = Engi ete. References 
(Leoo., Stat'y Beerywhere. Free Cir- 
Marine) . State Subject 






you wish to Study. 
B 942 Scranton, Pa. 


The International 
Correspondence Schovls 


Krueger's Automatic Self-Register- 
ing Lumber Measure 


Saves Time and Mental Wear 
and Tear. A 









es rT. 
ing exact, it prevents contro- 
versies over invoices between 
buyer and seller. Does away 

with all slow methods. Easy to 
Understand and 








tria 1 convinces of of its val value. 
THE JOHNSTOWN SPECIALTY CO., Johnstown, Pa. 


“ WOLVERINE” GAS «”° GASOLINE 
ENGINES, and‘ Marine” 


+ and 

The “ Wolverine ” is the only - 

versible ne Gas Engine 

the market. itis is the lightest - 

gine for its power. 
licensed 









WOLVERINE BOren | WORKS, 
GRAND RAPIDS, MicH. 


bee 







OWER? 


qn | yon yy 








Catalogue. 
WEBER GAS & GASOLINE ENGINE CO. 
#2 Southwest Boulevard, Kansas City, Mo. 





This bages wing Steam. or Horse 
We otter the 
WEBSTER "M6 act actual) horse power 


GAS ENGINE 


for %15@. less 10% discount for cash. 
ae on tuterc eable plan. Built 

f best material ade in lots of 100 
ce. Box- 
pounds. 


therefore we can —- he 
esol ne. 
Special Catalogue. 
WEBSTER M’F’G CO., 
wa West Wth Street, c HICA Go. 





POWER? POWER?? POWER!!! 


Fifty per cent. increase at 
no additional expense. 


Victor Vapor Engine. 
Emphaticaliy the Twentieth 
Century Gas Engine. 
Send stamp for catalogue“ A” 

Reliable agents wanted. 
THOMAS KANE & CO. 
64-06 Wabash Ave., Chicago. 





DYNAMOS 










FOR ELECTRIC LIGHTING. 
Special low prices to boom 
business. 
3° ht 16 110 volt 4 
ig Bor wre ynamo 
ener p up fos Mee. ta, 16 c. p. 
grade mac t 


High isfaction 
me ectric motors 4 to 


a ah | 
b P any, voltage. Storage bat- 


for Roth Bros. 
80-8 Market St St. Chicago, mm. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one casting 


0 
@ 










Occuptes less space and wel, ~ 4 
less for its power than any engine 
made. Can wherever pow- 
er is required. Either sta- 


tionary No fi 
No heat. No smoxe. Noll. 
censed engineer required. 
G2?" Send for catalogue. 
SINTZ GAS ENGINE CO.., 
Grand Rapids, 
Mich., U.S. A. 


ELECTRICAL SUPPLES 


AT PRICES. 
Medica Battery. $i y om 
a iuaranteed. 
cLYmER & Hella 


fending, Pa. 
SPEED INDICATOR 
-—! at" of ‘Dynamoe, the gorrest 

nes, § Floor Machines, -3 
ete. Adapted to hollow or TTT 
ed centers and are ately 
ta Send for Circular 
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1PDMAN MFG. AND “av PPLY CO., 





_Besten, 


53 Oliver aa ireet, 


Do You 
Manufacture 
Anything? — 


If so, you must be interested in the machinery 
that makes your own goods and those of your 
competitors. You would like to see and read 
about improvements in such machinery, to bear 
of new mechanical inventions that wil! be a boon 
to you by increasing your facilities and reducing 
your expenses. To keep up with the times in all 
such matters, and in every branch of science, you 
should subscribe for the 


Scientific American 


which is the acknowledged leader of all publica- 
tions in the world devoted to science and me- 
chanical arts. Published weekly, 16 pages, illu- 
strated. $3.00 a year postpaid, $1.50 for six 
months, $1.00 for four months. Remit by check, 
draft or P. O. order payable to 


MUNN & CO., Publishers, 
361 Broadway, New York City. 


Mass. 




















‘EDRUARE 27, 1807.] 


Scientific 


American. 





143 








just PUBLISHED. 


‘CYCLES anp TRICYCLES 


mentary Treatise on their Desixn and Con- 
With Examples and Tables. By ARcHI- 
<, ARP, 8.8¢. Whitworth Sebolar, Associate 
f the Institation of Civil Engineers, etc. 
[lustrations and Diagrams. Crown 8vo, $4.00. 
| Descriptive Circular, with Sample Pages, 
cent to any address. 


“MANS, GREEN & CO., Publishers, 


-93 FirrH Avenue, New Yor«. 


“The New Models 


OF THE 


Remington 


Standard NUMBER 
Typewriter 


embody the prac- 
ti perience of years, and the guar- 
antee of a long-established reputation. 


MANY VALUABLE IMPROVEMENTS. 


Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 


Mode ait 


House 


rTON’S HOUSE PAINTING MOD 

s the selection of art a. 
or combinations simple and 

cal invention capable of showi 30,000 

ations of the varied colors and te of 


PATTON'S Puss, PAINTS 


del house paints). It is free at our agents, 
ed for 10 cents. “How to Increase the 
f ¥: our House With Paint”. sent free. 


JAS. E. PATTON CO., Milwaukee, Wis., U. S. A. 
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Lv Rates t0 Washington 


« for the « 


Tnauguration. 


The B. & O. R. R. will sell round-trip tickets to Wash- |" 


ineton, D. C., from all stations on its lines east of the 
Ohio River, for all trains March 1, 2, 3, and all trains on 
the morning of the 4th that reach Washington not later 
than noon, at rate of two cents per mile in each direc- 
tion, valid for return journey until March 8th inclusive, 


The rate from New York will be $8.00 


Philadelphia, 5.40 
Chester, 4.90 
Wilmington, 4.35 
Newark, Del., 3.90 


and correspondingly low rates from other stations. 


AU TOMOBILE CARRIAGES: THE 


denux Paris Race of.—Brief account of the 
rmanee of the vehicles that obtained the prizes in 
m petition instituted by the Petit Journal. With 
istrations. Contained in SCIENTIFIC AMERICAN 
EMENT. No.3@23. Price 0 cents. To be had at 
fice and from all seweten! ers. 


IMPERIAL BALL BEARING AXLE 
97 PATTERN 


8,000 sets in ase 
sadeesok by the leading 
carri builders. 


Reduces friction 7 per 
One borse can do the work of two. Mechanicaily 
ct. Can be put on old or new work. 





pe 
h 
4 
SUPP 
this 











cent 
pe rfe 


i?” Write for our Mustrated er 0 Testimo 
nials, which we send free on Imperial Ball 
Bearing Axle Dept., , 184-190 Lake ‘Street, Chicago, Il!. 





3 service at all hours of day or night. 
2 _ This pliance is sold ou bt or 
on of customer, and fully 
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Catalogue of “The Daugherty Typewriter Co., 


NEW YORK AGENCY: 
C. C. W. Peck, 150 Nassau St. 


The “DAUGHERTY VISIBLE’”’ 


Typewriter is the 
est on the Market 


You can PROVE IT’S SO. 
Costs Express Only. 


Locust and Main Sts. Kittanning, Pa. 





The Typewriter 
EXCHANGE, 

14 Barclay St., New York, 

156 Adams St., Chicago. 

38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

lemme at er 

HOUTS AUTOMATIC TELEPHONE SWITCHES 


does away 
3d. 













ope- 
; or interrupt conversa- 


nstap 
rator to hear, delay, 
Uniforra ons epanoecreptes 


tions 5th. 
leased, at 0} 
guaranteed. 

&2” Send for Eiastetet circular 


8. A 
Route atic Telephone ‘Swicen 
. Dakota, U. 









MAIN LINE TELEPHONES 
This Telephone bas 10,000 Obm M 
Bell. Standard Receiver and post 
Bat aw ys $9.50 eac! 

Send 2c. stamp for 


Mm. TU NQUI sT, 
216 Mouth Clark St., Chicago, Ill. 


UY TELEPHONES a Cuietanes 
BUY TELEPHONES || sasoang.on,, tgs fr Quan. 


The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Both Good 


WESTERN TELEPHONE CONSTRUCTION CO. 


250-264 South Clinton Street, Chicago 


Largest Manufacturers of 
exclusively in the United States. 


get 
. ' ES 











SUPERIOR T To | COTTON WASTE 


AMERICAN SILK MFG. CO. 
313 Walnut Street, Philadelphia, Pa. 









ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS 


Send for [lustrated Cata- 
logue—?2 cent stamp. 


AUNAKT PHOTO CO., ROCHESTER, N.Y. 














. — Volumes of the 
Building Edition of « 
the Scientific American 


For the Year 1896. 


The last Sem!-annual Bound Volume, including the num- 
bers from July to December, 1896, is now ready for 
(eclivery, and will be mailed, postpaid, for $2.00. It 








WATER FOR COUNTRY USE. 


THE DOMESTIC Umer. 


1 invention for Raising W 
A WINDMILLS GREATEST RIVAL. “hor 


The WINDM 

Country Homes, Hotels aod Summer 

Call see it in ical operation. Bend for for 
CG and im of well-known 





chines for Rubber 
Dry Heat Vulcan 
from $10 to $1,000. 
Tools ar a Brass and Stee! Dies 


f urpc als, 
Die Sinth of fall a 
te Send Cat. 


ALCO VAPOR LAUNCH 


Engine and Heim Controlied trom Bow 

cates improved and only 12 te 1 Motor 
w ready for the or. Bw 

Launches. 2, 3,5 ard 7 horse power. 


ee 


neer or Pilot required. Speed and Safety 
No Dangerous Naphtha or Gasoline used, 





No licensed 
Guaranteed 
Marine Vapor Engine ¢ © o., Jersey © ity, N. J. 












") mTOR gre mocur 






y — 
BOILER. FIRE. HEAT, SMOKE OR ODOR. 
VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICH. SEND FOR CATALOGUE.) 


MONITOR 


NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE 








Our Auxiliary 
Grookes Tubes ~ 


are being accepted by scientists and pro- 
fessors for lo long life, strong rays, great 
penetration. Fuily guaranteed. 





reulars. ~ 
CREEN & BAUER 
Manufacturers of 
Fiuoroscopes, Screens and Complete Outfits 
356 Asylum 8t., Hartford, Conn., U.8. A. 


PATENT APPLIED FOR 





AWFABER © 


Manutactory Established 1761. 
LEAD PENCILS, COLORKD PENCLLS, SLATE 
PENCILS, W2&ITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES LN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street. New York, N. Y. 
Manufactory Established 1761. 





»DRAWING PENCILS 


“AOH- -|- ‘NOOR COPYING PENGILS 
CRT eg 3 


TUREO iN THE 
ENOREER CBr CLERK. 


we Off -L-NOOR* 
FORSALL BY A TR wre Tyee ty > AY THERE ALY ER 


FAVOR, "RUHL & CO. ‘i 


in, eee) 


ALER 


‘IMPORTERS 


TR. NEW YORK 








A Hand Dynamo 


Price $1.75. 


Suitable for Experi- 
menial Work. 


Lights a small inean- 
descent Lamp. Can be 
used as a Medical Bat- 
tery No induction 
coll necessary. hoes 
away with ail poison- 
ous acids, etc. it will 
ring te slephone mag ne- 
to belle on a circuit 
from 3 to 5 miles of 
wire. Will light coal 
gaa, henee, can be used 
for gas lighting. li is 
the most practical and 
interesting novelty 
of the age. Perfectiy harmless, no danger. Price of Dy- 
namo, $1.75. Lamp, 745 cenis exira. Agents Wanted 


This is a Practical Machine, Not a Toy. 
Weight about 8lb. Worth twice the money asked for It, 
Book telling How to Build a \4 h. p. Dynamo or Motor, We. 

Address BUBIER ELECTRIC CO., LYNN, MASS. 


roe S: jE eC 








§ 
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C298 Fron’ 


ial 


RAND RAPIDS* 





as S “ps NGINE BYA 


CONTRACTS WANTED. 


To manufacture Hardware Speciaities, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 





DEA NESS & HEAD NOISES CURED. 
ur $$ else rails 
sacenie #.4 “por MN. *Whiope meant 


FREE 


_ Gator. Hiscox (o., 853 Bway, N. Y., 
$5000 We offer cash for simple ideas, patented 
ornot. Send 10 cents to cover postage 
and expense, and we will send plan and particulars, 
H.H. FR ANKLIN- MFG. CO., Syracuse, N. ¥ 


FOR SALE CHEAP 


Second hand German and Eugtish wire nail machines 
nearly new. Apply to Geo. A. Carter Ou., Brockton, Mass 


EXPERIMENTAL MACHINE & MODEL 


Work. Firs Secrecy guaranteed. 


for Boot and Proofs 





H. ROBINSON r to. Sie. Southern Boulevard, N.Y.City 


and HOOP LOCKS 
The Dickey Mfa. C 


RACINE 


TANK LUGS ° 


wir 








Pattern Maker's G: 
BUCK BROS porpere Spissls, Gow) 
‘oola, Send for by 
CAST STEEL BUCK Bi Re s., MILLBUR 





X Ray Apparatus 


. v. BAILL ARD, 106 Liberty Street, N. Y 


JARBBORUNDUM 





‘aa 
AND | 
ay | 
FORM. 
U.S.A 


havent FOR SALE 


ona Ruler which reduces the chances of blotting or 
blurring in ruling te awivimum. specially useful t: 


tin pak RYST AL W suse TUTES 
woer ene ie 








draftsmen. Addre 
CHAS. F, ; WINDESC H, Cincianati, 6. 
WORTHLEY STALL WORKS 
Cr, 53 Elm Street. Boston. Mass. 
ate sold 9,000 of his Patent % Ib. Slow 
1 | Feed Oat Manger. Price #1. 














DORMAN’S 
VULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
Stamps. We also make 
izers. Complete outfits 
All Stamp and Stencil 


‘or all ng and 





THE J. . w. DOR MAN co. 
121 E. Fayette St., Baltimore, Md., U. Ss. A. 





Milwaukee people. 
THE ERWIN HYDRAULIC MACHINERY CO., 


58 & 59 Loan & Trust Bidg., Milwaukee, Wis. 


HaAwKINS: ven CATECHISM OF Evectricity 
re Engineers. Blectr 
or 

Wiremen and Ama’ ire Ba 
M0 illustrations, bound 
o , pocketbook form, 
pois s titles and edges, Strict- 
ys Date.” soeteaia, 

Bees ane AUDEL pee 
Avenue, New ork: 

















‘ortas the twenty-second semi-annual volume; ali 
‘he preceding semi-annual volumes, except vol- 
umes 4,7,8 and 18, will be supplied at the same 
Price, $2.00 a volume. The bound volume for the 
‘ull year 1896 is also now ready, and will be mailed, 
hrepaid, for $3.50; at which figure we can likewise 
furnish the yearly bound volumes for 1890, 1891, 
INP, 1898 and 1896, 
‘early volume contains upward of two bundred 
‘amples of the latest and best designs for 
; sidences, ranging in cost from $2,000 to $20,000. 
oor plans and perspectives are given, together 
with namerous colored plates and many interior 
views. The illustrations include seashore, South- 
“rn, colonial and city residences, churches, schcols, 
yubdlic buildings, stables, carriage houses, ete. 
” contemplate building or improving bomes or 
ructures of any kind, have in this bandsome 
‘ork an almost endless series of the latest and 
est examples from which to make cti 


WANT 70, SUCCEED? 





COMPLETE ELECTRIC 
Rai ith batte: 


lway, 


model 

reular 

3 ft. diameter, 2 
bene on re- 


seat K& FiNcH, 


neinnati, Ohio. 


read about THE RS $2.60 to $6.00. 
Beats them all. 
Don't buy till 
see them. 
‘or roa ca A har- 
lohnstown,0. 








SPRAY 


SPR "3 ER 





dthe cadites 
pon ¢ 1 


ty. 


ES 
action of the new 
All fot have and other things 


DES MOINES 1 ti da cor ae 


“SAUMENIG! 


















Breer 


ease 





tam 
Bedal and Diploma Awarded at the W Vain 
A. ¥. WiLL14Ms, 6) Race 8t. Bristol.Ot 











‘us saving time and money. = 
nd % cento for single copy of the Building Edition. 


MUNN & CO., Pustisners, 
361 Broapway, New York. 





KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. 


iat ina poston t to Ara 


pe. cs 
terms. pant plicants 


Tecate 
They also offer to app! wishing to establish 


(Badish) or the Swiss side of the Rhine, in the vicinity of important railwa 


information please address The Manage 


Society for the Utiltantion of the Water 

2 ark _o the Rhine N /Bale, Switzerland. 
To 3 30,000 a. P. 

2 Bt i A and on the t favora’ 

themselves near the works, suitable tend ot a either ee 

lines. Cheap labor. 

. Rheintelden, Switzerland. : 





r, Kraftubertragungswer 








DIXON’S Write the Smoothest aud 
7 Last the Longest. 
American Graphite Mention ScreNTIFIC AMERICAN 


PEN L and send 16 cents for samples 
worth doubie the money 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, 


WOODEN TANKS. 


N.! 





mm 
For Railroads, Mills and Manufactori 
a Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty 
= W. &. CALDWEELIE ©0,. 
—— 217 E. Main Street, Louisville, Ky 


LAUCHLIN FOUNTAIN PEN 
NO ce ee a] 





Guaranteed satisfactory or money refunded, Hard Rub- 

per Holder, 14k. Gold Pe a. A Mailed for oni. $1 ‘ 

ce” Write for Catat ddress 
LAUGHLIN M NUFACTURING. C9. Detroit, Mich. 


Japanese 
« Patents. 


Citizens of the United States may now obtain 
patents in Japan. Japan has been very activ 
adopting American and Kuropean inventions 
and as patents heretofore bave been granted 
only for inventions made by native Japanes 
the foreign inventor could not obtain protection 
foreign inventions becoming public prope 
800n as publication bad taken place. Foreiguers 
may now obtain Japanese patents, provided the 
application is filed before the invention becx 
publicly known or weed in Japan. The popuia- 
tion of Japan is estimated at about forty milll 

For further particulars, cost, etc., apply vo 


Messrs. MUNN & COMPANY, 
361i Breadway,. New Vork City. 
*; my method, $2 


HYPNOTISM » book, ik. Occult Forces, 


ps 
3c. Prof. Anderson, 8. A. 77, Masonic Temple, Chicago 


ein 


Tty as 


mes 


ms 


Sixty Ways, 








144 


Scientific American, 





1000 IN GOLD 


will be paid in prizes for the best answers to examination papers containing 150 questions 
about things we all want to know. No acquaintance with the classics or higher mat 
required for this competition; 
well as a college,professor. 





500,000 Definitions. 


150.000 
Encyclopedic 
Articles. 


300,000 Quotations. 








8,000 Engravings. 





The award committee will consist of college professors whose names will be announced later. 


You can obtain immediate 


possession of this gre: 
in cash, and (with dilige 
the prizes (First 


Send for a descriptive pamphlet of the work, or details of the competition, to 


THE CENTURY CO. coors S.A.) an at Yor« 


Nickel Silver 
Watches — 


We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Siiver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 


Our "97 Model 
‘Trump Cyclometer, 


the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 


The Waterbury Watch Co. 


WATERBURY, CONN. 


The New Cold - -Forged Screws 


MADE ONLY SY 


AE NICAN Scnew co. 
_ 


apt 


Pemeand War! 1 Wy Ot os Me Ase », Oct. 11, WH; 

Ni | may 3." } " 
Factories *novVipeNce, KR. 1. Leepsa, Exe- 

LAND HAMILTON, ONT 

AGENCTES 

Yew Vork ee Chicago, 19 Lake St 
Haltimore ~. —t St. San Francisco, 23 Davis St. 
Phi adeiphis . bia Ce yn me St. Bost« mn, % Pearl St. 


OF” . STEEL est” 


FDR FOOLS: pAwS cre 
T NEV 





JESS! 


vw JESS 





YORK 








~ 


er le Ale ln» Mr othe » Aan irr tll thr il. 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


eel 


This Company owns 
Letters-Patent No 463,569, 
granted to Emile Berliner 
November 17, 1891, for 

a combined Telegraph and 
Pelephone, covering all 
forms of Microphone 
Transmitters or contact 


Telephones. 
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matics 
a bright schoolboy or a clear-headed business man can do as 
But these prizes can only be won by people who use 





The Century} sx 
Dictionary ana Pee ae 


An International 
Authority. 








Cyclopedia 





at work [3 
nce) win one of 
Prize $500.) 


For *5 only 














PHOTOGRAPHIC 
SIMPLICITY . 


Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 

















our Rochester, N. Y 
| |e 3 Free! 
ree ee 
IE ELASTIC TIP COlS 


New Savbarioe Calendar will be wales iw 4 
from Boston, Chicago, or Francisco, xe, only 
send necessary mailing expense, five e RAL 





|MANUPACTURE OF BICYCLES.—A 
very comprehensive articie giving the details of con- 
struction of every part of these vehicies. With 15 en- 
aru vings. wed in SCIENTIFIC AMEMICAN 8UP- 
VLEMENT, No. 90S. Price Weents. To be had at this 
office and ~ no all newsdealers. 








les, Watenes Gans, Baggies Horners. 
men Machines ( a. Piancs Safes, Tools 
Seales of al) varieties wed 1000 other articies 
Lists free Curcaco Scata Co , Chicago Ili. 


.. onta 





| rf pnt = 














Lees you seen the |/% 
Victor Road Racer? 


The date on it is January 20th, 1897. You 
will appreciate this date and its newness after you 
have seen the wheel. 

It not only contains “Victor grade”’ material 
and “ Victor grade” workmanship all the way 
through, but it has all the latest little touches 
which bring a bicycle up to date. 

It has the latest fad—the new thing—which not 
only gives all that the past has suggested, but 
many points which are found nowhere e 

Expert road riders will fall in love with it 

In looking at it remember that the Company 
invites you to examine it bit by bit. In fact, this 
is our favorite way of showing Victor bicycles. 

We believe in making riders intelligent concern- 
ing that which they are to buy. 

See the Victor Road Racer -with hoth eyes, 
both hands, both feet, before you buy a bicycle 
for 97. If you do, you will be glad of it. 


Our catalog on application. 


OVERMAN WHEEL Co. 


NEW YORK. BOSTON. DETROIT. 
DENVER. SAN FRANCISCO. PORTLAND, ORE. 


P. S. Did you know that the Overman Wheel Co. built Safety 
Bicycles in "87, which was one year sooner than any other American 
bicycle maker? The Victor Road Racer is the concentrated 
experience of ten years in safety construction. 

We are the oldest American makers of Safety Bicycles. 











[ FEBRUARY 27, 1897. 





“ Riverside” 
and “Royal” 


watch movements, 
made weg the 
American Waltham 
Watch Company, are 
as accurate time- 
keeping machines as 
human ingenuity 
has yet made 
possible. For sale by 
all retail jewelers 

in cases of any price 
desired. 


Cribune » Biever 











Tested and True. 





The Easiest Running Wheel in the Werld. 


















5®™ Send for Catalogue, 
ERIE, PA. 
?: Pressure Gauges, Vacuum Gauges. Voit- 
“The ‘Bristol Bestaen Char Waterbury, Conn. 
Sit on, 


THE BLACK MFG. C0... 
fe sees 
Not to 


BRISTOL'S Recording Instruments. 
sent on % dare’ ¢ iain oe Sen Send for Cireu- 
se 
Built to 
seradtle 





comes al) saddie soreness. by 
ladies. indorsed by eminent physicians. 
saddle for ali riders. Wrile Jor catalogue ond 
If your dealer cannot supply you, write the 


Wheeler Saddie Co., 191 Larned St. (E), Detroit, Mich. 


PRIESTMAN SAFETY OIL ENGINE 
on using a Raye” aed: te Tnoticete 
. = D Ges No Gass Gassting. 

‘e, Economical. 
and Convenient. Chosen by 
pn) Goverrments. Used for 


r. Practical 
be convinced 








pane Swan 





= CASSIE EGiNE 


is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 
Full particulars by addressing 
CHARTER GAS ENGINE CO. 
Box 148, Sterling, mi. 


Highest Award at the World’s ‘Columbian Exposition. 


The Rivelt, Lathe 


Faneuil Watch Tool Co, 
’ as =—_ = Boston, Mass, U.S. A. 
Greatest money making lathe is the Rivett. 

en kinds of fine nice work 











VESTIGATE! 















































